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Our  association  has  now  enjoyed  seven  years  of  not  only 
continuous  but  increasingly  important  existence.  From  our  first 
annual  meeting  held  in  New  York  City  in  1917,  at  which  a  com¬ 
paratively  few  charter  members  told  one  another  in  glowing 
terms  what  they  expected  to  do  in  order  to  advance  to  a  digni¬ 
fied  position  the  infant  member  of  the  medical  sciences,  to  the 
present  meeting  in  Chicago,  our  gatherings  have  gained  in 
importance.  We  now  can  point  to  actual  accomplishments  in 
this  very  limited  time.  The  papers  presented  here  today  give 
evidence  of  distinct  advance.  Our  membership  contains  many 
of  the  most  prominent  physicians  not  only  of  our  country  but 
also  of  Europe  and  South  America.  Nevertheless  it  was  but  a 
few  years  ago  that  a  distinguished  though  discouraged  gentle¬ 
man  told  us  that  we  were  sailing  uncharted  seas,  that  we  knew 
not  whither  we  were  bound,  and  that  perforce  we  should  stop 
until  the  depths  were  sounded  and  beacons  erected — and  by 
implication,  the  new  lands  mapped. 

He  discoursed  about  the  foolish  things  that  had  been  said 
and  became  even  somewhat  self -accusatory  in  attaching  blame  to 
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himself  for  having  given  rise  to  speculations  regarding  the  influ¬ 
ence  of  the  pituitary  on  mentality.  His  address  left  his  hearers 
in  a  quandary  and  in  depression.  Was  all  this  work,  all  their 
observations,  all  their  conclusions,  faulty?  Was  their  work 
worth  while?  Ought  they  not  stop  and  wait?  Then,  after 
mature  consideration,  came  the  question,  self  asked:  wait  for 
whom  ?  for  what  ?  It  was  as  though  the  Italian  navigators  of  the 
fifteenth  century,  laughing  as  they  did  at  the  stories  of  those 
that  had  sailed  beyond  the  Pillars  of  Hercules  and,  returning, 
had  given  extravagant  accounts  of  their  adventures,  had  also 
stopped  and  waited.  They  had  no  chart — or,  worse  still,  those 
they  had  were  in  large  measure  imaginative.  A  few  like  Behaim 
had  the  temerity  to  indicate  the  earth  as  a  globe,  and  were  in 
dire  stress  for  their  lives  and  liberties  thereat.  But  in  all  the 
extravagant  stories,  and  even  in  the  maps,  there  was  more  than 
a  grain  of  truth  hidden  in  the  mass  of  description.  America 
would  still  have  remained  undiscovered  had  there  not  been  a 
Columbus,  who,  without  any  but  the  most  primitive,  and  those 
incorrect,  charts — in  spite  of  the  laughter,  the  unbelief  and  the 
oppression — sailed  west. 

And  in  answer  to  the  question,  Whither  are  we  bound?  we 
need  only  answer:  What  matter,  so  long  as  fallow  fields  and 
virgin  woods  mark  our  way  ?  Columbus  reached  America,  though 
bound  for  India! 

Indeed,  hardly  was  the  ink  of  his  address  dry  than  the 
world  was  startled,  and  of  course  the  medical  part  of  the  world 
cj^nieally  so,  by  the  announcement  from  Toronto  of  Banting’s 
great  dLscovery  of  what  has  come  to  be  called  insulin,  which  I 
venture  to  say  will  prove  to  be  one  of  the  outstanding  historical 
landmarks  in  medicine.  The  medical  pessimists  ran  to  cover,  the 
therapeutic  nihilists  still  think  there  must  be  some  mistake.  It 
is  this  spirit  of — not  conservatism,  as  by  some  it  is  called,  for 
true  conservatism  is  not  opposed  to  advance — but  negativism,  or 
nihilism,  or  even  fetichism,  that  keeps  medical  progress  tied  to 
old  masters,  old  thoughts  and  methods  of  thinking,  with  thongs 
as  strong  as  superstition.  As  recently,  comparatively,  as  one 
hundred  years  ago — to  be  exact,  1819— in  one  of  the  Croonian 
lectures,  John  Cooke  of  London,  in  a  discourse  relating  to  certain 
forms  of  nervous  diseases,  cites  page  after  page  authoritatively 
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from  Galen,  who  lived  fifteen  hundred  years  earlier!  Is  this 
conservatism  ?  Then  let  us  reintroduce  the  lictors  and  the  Prae¬ 
torian  Guard.  And  I  am  not  entirely  certain  that  these 
delectable  institutions  are  not  being  brought  out  of  their  tombs 
to  re-enter  service.  To  introduce  a  new  term — this  is  “station- 
aryism,”  or  “akinesia,”  and  has  no  place  certainly  in  a  world  of 
fiying  machine  and  radio-activity. 

Now  please  let  me  be  understood.  It  is  not  my  thought  that 
advance  in  our  subject  must  be  necessarily  swift  or  that  it  must 
be  sensational.  Neither  that  it  must  be  continuous.  In  prac¬ 
tically  all  fields  of  human  endeavor,  progress  is  the  difference 
in  the  ground  covered  between  advance  and  retreat.  That  is  to 
say,  much  that  has  been  offered  as  new  cannot  withstand  the  test 
of  long  continued  trial  and  so  must  be  retracted  or  rescinded, 
leaving  only  a  modicum  to  represent  the  real  net  value  of  the 
forward  movement.  And  this  give  and  take,  this  backing  and 
filling,  is  a  continuous  tidal  movement ;  now  we  are  on  the  flood, 
now  in  the  ebb ;  and  he  who  predicates  the  future  while  in  either 
phase  of  motion,  carried  away  by  the  environmental  trend, 
without  giving  due  consideration  and  weight  to  its  complement, 
must  go  astray  and  lead  his  followers  into  extremes  of  pessimism 
or  optimism.  And  so  when  we  regard  all  the  tremendous  mass 
of  material  that  in  the  study  of  the  internal  secretions  has  accu¬ 
mulated  in  the  past  decade,  of  course  we  must  also  consider  the 
onset  of  the  ebb,  and  the  large  part  of  this  will  by  it  be  carried 
off.  But  there  will  remain  much  that  is  good  and  true  and 
helpful.  From  the  very  nature  of  things,  advance  in  this  sub¬ 
ject  must  be  in  all  realms  that  deal  with  life  in  all  its  forms,  and 
so  we  have  contributions  to  the  subject  from  all  kinds  and  types 
of  laboratories  and  clinics;  the  biologists,  the  geneticists,  the 
morphologists,  the  physiologists,  the  biological  chemists  on  the 
one  hand ;  and  the  various  clinicians  on  the  other — the  gynecolo¬ 
gist,  the  surgeon,  the  internist,  the  pediatrist,  the  neurologist. 
Indeed,  no  specialty  is  so  poor  that  it  cannot  boast  some  endo¬ 
crine  trouble-maker.  Now  you  can  readily  see  that  in  each  of 
these  fields,  both  laboratory  and  clinic,  disagreement  as  to  results 
must  follow,  and  this  disagreement,  based  upon  differences  in 
approach  and  method,  at  times  with  and  more  often  without  the 
possibility  of  proper  control,  has  given  rise  unfortunately  to  as 
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many  camps  as  there  are  specialties ;  but  the  two  real  antagonis¬ 
tic  groups  may  be  represented  by  the  laboratory  workers  and  the 
clinicians,  and  the  reason  for  the  difference  between  these  two 
great  groups  is  not  far  to  seek.  Let  me  try  to  give  a  picture  of 
each  of  these  camps  viewed  from  the  other.  The  material  put 
out  by  the  clinician,  says  the  physiologist,  is  without  proper 
observation,  without  proper  control,  not  enough  proper  evidence 
from  w’hich  to  draw'  conclu.sions,  and  so  w'orthless  from  a  scien¬ 
tific  point  of  view.  Says  the  clinician:  Here  is  our  friend  the 
physiologist,  who  wants  us  to  wait  and  wait  and  W’ait  until  he 
gives  us  something  definite  or  positive  or  worth  while  to  work 
with,  and  w'hen  he  finally  publishes  something  it  is  like  a  court 
decision — one  doesn’t  know  whether  it  is  yes  or  no  until  it  is  read 
a  dozen  times,  and  then  it  concerns  itself  only  with  some  subor¬ 
dinate  or  accessory  fact.  If  w’e  wait  to  help  our  patients  until 
the  physiologist  tells  us  what  to  do,  another  glacial  era  will  be 
upon  us.  And  worst  of  all,  some  other  physiologist  w'ill  then 
disagree  with  our  friend.  The  clinician,  says  the  physiologist, 
hasn’t  enough  selected  material  and  no  controls  and  cannot  prove 
his  statements,  and  hence  is  not  fitted  to  tell  us  the  whys  and 
wherefores  of  human  difficulties.  The  physiologist,  sniffs  the 
clinician,  gets  his  facts  from  laboratory  guinea  pigs  and  rats, 
which  are  not  immediately  applicable  to  free  humans,  if  indeed 
they  are,  in  an  unlimited  sense,  at  all.  Some  investigators,  begin¬ 
ning  w'ith  Vesalius,  believe  this.  They  will  cite,  for  instance, 
the  diametrically  opposite  effect  of  morphine  on  the  pupil  of 
the  eye  in  the  cat  as  compared  with  man.  Furthermore,  it  is 
extremely  doufctful  w'hether  blood  sugar  determinations  in  the 
carnivora — cats  and  dogs — are  applicable  to  man.  The  clinician 
cites  five  hundred  consecutive  eases  of  a  disease  entity  which  is 
thrust  upon  him,  such  as  typhoid  or  encephalitis,  and  groups 
them  into  classes  of  resemblances  and  differences  and  tries  to 
get  a  percentage  solution  in  the  symptomatology  or  in  the  treat¬ 
ment.  The  physiologist  takes  a  definite  problem,  arranges  his 
specimens  into  “operatives”  and  “controls,”  and  endeavors  to 
get  a  definite  answ'er  to  his  query  through  his  protocols.  Both 
are  right  and  both  are  wTong.  While  a  percentage  basis  of  diag- 
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nosis  or  therapy  may  hold  good  in  one  series  or  in  one  epidemic, 
epidemics  differ  in  their  incidence  and  manifestations,  and  what 
were  thought  valid  rules  of  procedure  at  one  time  give  way  to 
newly  formulated  ones  at  another.  Nothing  is  fixed  or  perma¬ 
nent.  The  physiologist,  on  the  other  hand,  determines  the  truth 
or  falsity  of  some  very  limited  proposition,  and  this,  analogous 
to  a  mathematical  theorem,  remains  the  truth  and  unchangeable 
for  all  time.  But,  differing  from  mathematics,  he  does  not  begin 
with  a  fixed,  perfectly  circumscribed  and  defined  material,  but 
with  a  living,  changing  individual.  And  hence  when  he  reduces 
his  observations  and  his  precise  instrument  readings  to  the 
fourth  or  sixth  decimal  point,  while  it  looks  quite  precise  and 
mathematical  and  at  times  even  awesome,  yet  after  all  it  is  only 
a  matter  of  recording  his  own  observations,  and  every  error  in 
them  is  likewise  carried  to  four  or  six  decimal  places.  An  excel¬ 
lent  illustration,  and  one  that  is  always  regarded  as  the  acme  of 
the  possibilities  of  a  scientific  laboratory,  is  that  famous  discov¬ 
ery  of  the  planet  Neptune,  by  Leverrier.  In  his  laboratory, 
Leverrier  determined  from  the  observed  perturbations  in  the 
movements  of  the  known  planets  that  there  must  be  one  mass  as 
yet  unaccounted  for  that  produced  these  perturbations,  and  that 
its  orbit  ought  to  occupy  a  certain  place  in  the  heavens.  And 
looking  for  the  mass  in  this  theoretical  orbit  at  the  appropriate 
time  and  place,  Adams  and  others  found  it — the  planet  Neptune. 
So  far,  so  good ;  but  it  turned  out  that  not  only  were  his  observa¬ 
tions  faulty  but  his  mathematical  astronomy  incorrectly  applied, 
so  that  Professor  Peirce  of  Harvard  stated  that  Leverrier ’s  cal¬ 
culations  would  have  been  as  well  applicable  to  other  orbits,  and 
that  it  was  only  by  a  lucky  chance  that  the  new  planet  was 
discovered !  The  greatest  scientific  laboratory  discovery  thus 
was  shown  to  be  on  a  par  with  the  so-called  accidental  discov¬ 
eries  in  medicine.  The  shrewd  observations  of  Jenner  were  on  a 
higher  level,  and  the  abysmally  ignorant  South  American  sav¬ 
ages  that  gave  us  quinine  didn ’t  even  know  its  formula. 

The  main  differences  then  are :  not  that  one  class  of  medical 
men  are  better  observers  or  better  logicians  or  better  mathema¬ 
ticians  than  the  others ;  but  that  in  the  one  case  they  observe  the 
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things  that  a  continuous  stream  of  life  places  before  them,  though 
they  cannot  choose  their  material ;  while  in  the  other  they  them¬ 
selves  pick  the  creatures  they  wish  to  observe,  and  arrange  the 
details  so  that  the  smallest  possible  differences  are  created 
between  normals  and  selected  ones,  and  these  differences  and 
their  implications  are  studied.  The  physiologist  can  cut  out  all 
the  disturbing  and  interfering  factors  in  his  experimental 
.studies,  almost  at  will,  while  the  clinician  must  allow  for  them 
in  his  calculations  and  observations;  hence  the  qualifications 
neees.sarily  included  in  the  latter’s  conclusions.  The  physiolo¬ 
gist,  cutting  out  all  disturbing  factors,  deals  with  “artificialized” 
life. 

One  of  the  best  illustrations  of  the  differences  in  method 
is  that  furnished  by  the  substance  adrenalin.  It  is  now  nearly 
three  decades  since  Oliver  and  Schafer  noted  that  adrenal 
extracts  cause  augmentation  of  the  heart  beat.  On  the  basis  of 
such  observations  adrenalin  has  come  into  wide  use  as  a  cardiac 
stimulant.  But  how  does  adrenalin  strengthen  the  heart  beat? 
Here  is  the  crux  of  the  situation:  should  the  clinician  have 
waited,  in  spite  of  his  observation  that  adrenalin  in  some  way 
does  stimulate  the  heart’s  action,  until  the  ground  on  which  he 
stood  had  been  perfectly  charted  and  mapped,  and  the  reason  for 
and  path  of  the  stimulant  had  been  furnished  him,  before  he 
made  use  of  his  empirical  knowledge?  The  physiologists,  by 
implication,  say  yes :  for  they  tell  us  to  wait  for  charts,  soundings 
and  beacons.  If  the  Greeks  or  the  Egyptians  had  waited  to  use 
ligatures  on  arteries  in  their  operative  procedures,  or  compres¬ 
sion  to  still  the  bleeding  from  wounds  on  the  battlefield,  until 
Harvey  had  proved  to  them  that  the  blood  circulated.  King 
Tut-ankh-amen  might  have  had  no  more  followers  than  a  desert 
sheik.  For  that  they  did  this  especially  in  their  frequent  opera¬ 
tions  of  castration,  no  less  an  authority  than  Celsus  tells  us.  It 
was  even  customary  among  them  to  tie  arteries  in  two  places, 
cutting  the  vessel  between  them. 

On  the  other  hand,  the  many  published  statements  made  by 
clinicians  upon  insufficient  evidence  and  faulty  observation,  and 
the  attempted  explanations  to  account  for  the  most  complex  and 
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intricately  interwoven  phenomena,  have  led  their  followers  into 
many  a  difficult  situation  from  which  ignominious  retreat  was 
the  only  solution. 

The  clinician’s  function  and  that  of  the  physiologist  should 
be  miitual  and  cooperative.  If,  in  the  expedition  against  disease, 
the  clinician  did  not  put  up  a  hastily  constructed  shack  against 
the  rigors  of  the  elements,  the  entire  party  might  be  snowed 
under,  or  frozen  to  death,  or  wa.shed  away.  True,  the  shelter 
is  a  bit  leaky  and  trembles  somewhat  in  the  gale  and  must  be 
constantly  patched  and  supported ;  but  at  any  rate  it  is  a  shelter. 
Later  on,  with  a  firm  foundation  and  carefully  adjusted  walls, 
there  is  reared  by  the  physiologist  of  the  group,  very  slowly  but 
surely,  a  firmer  structure  which  may  defy  the  storm  perma¬ 
nently.  The  scout  clinician  may  then  safely,  from  his  permanent 
station,  again  emerge  for  new  reconnoitering  and  exploration 
purposes.  The  same  processes  of  temporary  shelter  and  perma¬ 
nent  home  are  again  established,  and  so  we  go  on.  One  laughs 
at  the  other’s  slowness,  the  other  grins  at  the  first’s  temerity, 
and  both  mutually  exchange  language.  But  with  all  these  inci¬ 
dentals  the  whole  party  moves  along,  grumbling  and  fault-find¬ 
ing  as  all  good  soldiers  do,  but  gradually  and  surely  enveloping 
and  overcoming  the  enemy.  Biit  let  there  be  no  separation,  no 
division,  no  rebellion ;  for  then  we  must  all  become  disorganized 
and  our  advance  checked.  And  not  only  that,  but  our  differ¬ 
ences,  distorted  and  magnified  by  the  host  of  unknowing  wdiom 
we  try  to  save  fi’om  themselves  and  the  consequences  of  their  own 
folly,  seem  to  establish  a  basis  for  the  adverse  criticism  and 
contumely  so  constantly  heaped  upon  us.  Let  there  be  in  the 
future,  not  a  divided  camp  with  mutually  cynical  component 
groups  of  physiologists  and  clinicians,  but  a  coordinate,  coopera¬ 
tive  corps,  of  course  with  its  differences  and  its  competitions,  but 
all  engaged,  through  an  exchange  of  views  and  experiences  of 
laboratory  research  and  clinical  investigation,  in  the  mutual 
assistance  so  necessary  to  the  solution  of  the  problems  involved 
in  medical  sciences. 

To  fall  short  in  this  work  is  to  stamp  ourselves  simply  inade¬ 
quate  ;  but  if  the  inadequacy  is  due  to  our  own  internecine  strife, 
then  our  deficiency  is  a  moral  one  as  well. 
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Let  me,  whom  you  have  honored  by  election  to  the  presi¬ 
dency  of  our  organization,  exhort  you,  physiologists  and  clin¬ 
icians,  to  cast  aside  your  cynicism,  to  work  in  good  humor  and 
harmony  toward  the  common  goal  of  medicine — ^the  freedom  of 
mankind  from  the  ills  and  incapacities  of  disease. 


THE  USE  OF  lODIN  IN  EXOPHTHALMIC  GOITER  * 

WALTER  M.  BOOTHBY,  M.D. 

Section  of  Clinical  Metabolism,  Mayo  Clinic 
ROCHESTER,  MINNESOTA 

lodin  has  been  the  active  agent  in  most  of  the  remedies 
recommended  for  goiter  since  the  twelfth  century,  when  Roger, 
of  the  University  of  Salerno,  discovered  the  value  of  the  ashes 
of  sponge  and  seaweed  in  this  connection.  Coindet  in  1820, 
however,  w'as  the  first  to  recognize  the  fact  that  the  beneficial 
agent  in  the  various  concoctions  administered  for  goiter  was 
iodin.  In  a  series  of  papers  beginning  in  1850,  Chatin  pre¬ 
sented  evidence  that  iodin  would  prevent  the  development  of 
endemic  goiter  and  cretinism,  and  following  this  iodin  prep¬ 
arations  were  used  extensively  in  the  treatment  of  goiter. 

In  1904,  Kocher,  in  a  long,  excellent  article,  “Die  Therapie 
des  Kropfes,”  presented  a  study  on  the  effect  of  iodin  in  dif¬ 
ferent  types  of  goiter.  He  gave  a  summary  of  the  literature, 
and  reported  on  a  special  questionnaire  whieh  he  had  .sent  to 
his  medical  colleagues.  Kocher  emphasized  the  necessity  of  a 
sufficient  amount  of  iodin  for  the  proper  functioning  of  the 
thyroid  gland,  and  presented  conclusive  evidence  that  by  its 
administration  many  goiters  could  he  made  to  disappear  with¬ 
out  harmful  effects.  The  type  which  he  describes  as  being  most 
successfully  treated  is  the  one  today  classified  as  the  diffuse, 
vascular,  colloid  goiter  of  childhood  and  adolescence.  Some, 
but  not  all,  of  the  soft,  colloid,  adenomatous  or  nodular  types 
of  goiter  also  reacted  w'ell  to  iodin,  and  decreased  in  size  with¬ 
out  symptoms;  on  the  other  hand,  the  harder,  more  “meaty” 
and  definitely  encapsulated  types  decreased  but  little,  and  very 
often  showed  definite  symptoms  of  hyperthyroidism  as  a  result 
of  the  administration  of  the  drug.  It  is  this  type  of  case  which 
forms  a  large  proportion  of  the  endemic  goiters  of  Switzerland, 
and  which  reacts  so  badly  to  iodin,  that  led  Kocher  to  warn 
against  its  indiscriminate  use.  He  emphasized  the  similarity  of 
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the  Resulting  constitutional  symptoms  in  these  cases  to  those 
of  Basedow’s  disease,  but  refers  to  a  few  cases  of  true  Basedow’s 
disease  in  which  the  patients  appeared  to  improve  after  the 
administration  of  iodin,  and  quotes  in  detail  the  reports  of 
Collon  on  Pitres’  results  from  the  injection  of  iodoform.  Kocher, 
however,  being  influenced  by  the  frequent  increase  in  hyper¬ 
thyroid  symptoms  in  cases  of  adenomatous  goiter,  reconciled  the 
apparently  divergent  effects  of  iodine  injections  in  cases  of 
exophthalmic  goiter  on  the  ground  that  the  iodin  caused  atrophy 
of  the  glandular  substance,  or  the  formation  of  connective  tissue. 

In  1910  and  1911  Kocher  again  discussed  at  length  the  use 
of  iodin  in  goiter.  In  the  flr.st  of  these  papers,  entitled  “Jod-- 
basedow,”  he  suggests  that  as  iodin  is  the  cause  of  Jodbasedow, 
it  has  a  different  etiology  from  true  Basedow’s  disease,  and, 
therefore,  is  evidence  against  its  being  the  same  disease.  Yet 
this  point  was  overshadowed  in  his  mind  by  the  fact  that  if 
sufficient  iodin  was  administered  to  patients  with  hard,  nodular 
types  of  goiter,  the  resulting  symptoms  seemed  indistinguish¬ 
able  from  those  of  true  Basedow’s  disease,  even  causing  nausea, 
vomiting,  diarrhea,  nervousness,  tachycardia  and  rapid  loss  of 
weight  and  strength.  It  is  interesting  to  note,  however,  that 
all  of  the  cases  showing  ill  effects  from  iodin  were  of  the  ade¬ 
nomatous  types,  and  that  none  was  true  exophthalmic  goiter, 
although  there  were  a  few  in  which  both  diseases  might  have 
been  present.  The  term  Jodbasedow  served  as  a  key-note  to 
fix  in  the  minds  of  all  careful  workers  the  danger  of  iodin  in 
the  treatment  of  adenomatous  or  endemic  goiter;  unfortunately 
the  idea  went  further  than  Kocher  had  at  first  intended,  con¬ 
veying  the  erroneous  impression  that  it  would  do  harm  in  the 
treatment  of  true  exophthalmic  goiter.  As  a  result,  the  use 
of  iodin  in  all  types  of  goiter  was  discredited. 

Both  Albert  Kocher  and  Marine,  in  their  valuable  papers  on 
the  relationship  of  iodin  to  the  histology  of  the  thyroid,  con¬ 
tributed  largely  to  our  knowledge  of  the  subject.  The  studies 
of  Marine  and  his  associates  culminated  in  the  recent  demon¬ 
stration,  on  the  school  children  of  Akron,  Ohio,  of  the  prophy¬ 
lactic  value  of  small  doses  of  iodin  in  reducing  the  incidence  of 
endemic  goiter.  In  this  series  the  essence  of  safety,  as  con¬ 
trasted  with  previous  efforts  at  prophylaxis,  lay  in  the  fact  that 
the  iodin  was  administered  to  school  children  before  the  de- 
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velopment  of  much  adenomatous  tissue.  With  regard  to  iodin 
in  exophthalmic  goiter,  Marine  and  Lenhart,  in  1911,  said: 
“Drugs  have  little  actual  value.  Speaking  of  the  almost  end¬ 
less  list  as  a  whole,  their  beneficial  influence  is  determined 
largely  by  the  mental  impression  on  the  patient  and  by  the  skill 
and  intelligence  with  which  their  use  is  adapted  to  each  par¬ 
ticular  case.  .  .  .  Iodin  has  much  the  same  action  in  exoph¬ 
thalmic  goiter  with  active  thyroid  hyperplasia  as  has  iodothy- 
reoglobulin,  and  in  addition  has  the  advantage  that  the  dose 
can  be  controlled  and  that  the  reaction  produced  depends  on 
the  size  of  the  dose  and  on  the  degree  of  the  thyroid  hyper¬ 
plasia.  We  have  carefully  followed  the  use  of  iodin  in  seven¬ 
teen  cases  and  have  not  seen  any  of  the  injurious  effects  com¬ 
monly  described.”  As  a  result.  Marine  concluded  that  the  dan¬ 
gers  from  iodin  in  exophthalmic  goiter  were  less  than  had  been 
supposed.  Hare,  in  his  “System  of  Medical  Therapeutics,” 
states  that  McGuire,  in  1881,  reported  a  case  of  severe  exoph¬ 
thalmic  goiter  in  which  rapid  diminution  of  the  enlarged  thy¬ 
roid  gland  and  a  decided  amelioration  of  the  other  symptoms 
were  obtained  by  cataphoric  treatment  with  iodin.  Chovstek 
quotes  several  early  case  reports  indicating  a  beneficial  effect 
in  cases  of  exophthalmic  goiter  following  the  administration  of 
iodin;  that  there  are  many  such  reports  in  the  older  literature 
is  hardly  to  be  doubted.  Neisser,  in  1920,  reported  seven  cases 
of  exophthalmic  goiter  in  which  the  patients  were  markedly 
benefited  by  the  administration  of  potassium  iodid.  Loewy  and 
Zondek,  in  1921,  reported  twelve  more  cases,  in  three  of  whieh 
the  respiratory  metabolism  was  determined  and  which  showed 
a  lowering  of  the  oxygen  consumption  as  a  result  of  the  iodine 
medication. 

Neisser  and  Loewy  and  Zondek  attributed  their  good  results 
to  the  small  doses  of  iodin  used,  and  believed  that  the  harmful 
effects  so  often  warned  against  were  to  be  explained  on  the 
basis  of  the  use  of  too  large  doses.  It  did  not  occur  to  them  to 
explain  the  apparent  discrepancies  of  the  action  of  iodin  on 
the  ground  that  there  were  two  different  diseases,  because  clin¬ 
icians  and  surgeons  as  a  whole  usually  fail  to  distinguish,  at 
least  practically,  exophthalmic  goiter  from  adenomatous  goiter 
with  hyperthyroidism.  At  all  events,  the  sequential  relationship 
of  adenomatous  goiter  with  hyperthyroidism  to  adenomatous 
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goiter  without  hyperthyroidism  is  not  emphasized  by  most  writ¬ 
ers,  and  the  lack  of  any  causal  or  sequential  relationship  be¬ 
tween  exophthalmic  goiter  and  adenomatous  goiter,  with  or 
without  hyperthyroidism,  is  not  stressed.  Aschoff  and  his 
pupils,  however,  make  a  very  definite  pathologic  distinction  be¬ 
tween  these  diseases,  a.s  was  clearly  set  forth  recently  in  As¬ 
choff’s  Mayo  Foundation  lecture. 

The  first  extensive  and  convincing  study  of  the  benefits 
of  iodin  in  exophthalmic  goiter  was  reported  in  June,  1923,  by 
Plummer,  in  a  preliminary  communication  before  the  Associa¬ 
tion  of  American  Physicians.  His  report  was  based  on  the  care¬ 
ful  study,  including  metabolism  observations,  of  more  than  400 
patients  with  exophthalmic  goiter,  and  it  showed  the  great  value 
of  iodin  in  reducing  the  basal  metabolic  rate  of  patients  with 
exophthalmic  goiter,  in  bringing  such  patients  almost  immedi¬ 
ately  out  of  the  dangerous  cerebral  or  gastro-intestinal  crisis, 
and  in  lowering  both  the  medical  and  surgical  mortality  rate. 
A  subsequent  report  by  Plummer  and  Boothby  on  more  than 
600  cases  fully  confirms  the  specific  controlling  effect  exerted 
by  iodin  in  this  disease.  At  the  pre.sent  time  (June,  1924)  its 
value  has  been  studied  in  more  than  1200  cases.  As  yet  we 
have  seen  no  patient  with  exophthalmic  goiter  rendered  worse 
by  iodin,  although  the  maximal  drop  in  the  metabolism  is  fre¬ 
quently  not  maintained  indefinitely.  The  most  striking  and 
definite  effects  are  obtained  in  the  most  severe  cases.  In  twenty- 
four  hours  the  patient  is  brought  out  of  the  moribund  condi¬ 
tion,  which  is  associated  with  the  persistent  vomiting  of  the 
gastro-intestinal  crisis  of  exophthalmic  goiter.  The  effect  is 
as  startling  and  gratifying  and  fully  as  certain  as  that  of  in¬ 
sulin  in  cases  of  diabetic  coma.  At  the  recent  meeting  of  the 
Society  for  Clinical  Investigation,  Starr  and  Means  reported  a 
series  of  cases  studied  very  carefully  at  the  Massachusetts  Gen¬ 
eral  Hospital,  which  in  everj'  way  confirmed  our  opinion  of  the 
value  of  iodin  in  cases  of  exophthalmic  goiter.  Mason,  before 
the  As.soeiation  of  American  Physicians  (1924),  likewise  pre¬ 
sented  essentially  similar  results,  obtained  by  a  detailed  study 
of  patients  with  exophthalmic  goiter  at  the  Royal  Victoria  Hos¬ 
pital  in  Montreal. 

The  reader  is  referred  to  other  articles  from  the  Mayo  Clinic 
with  regard  to  the  differential  diagnosis  of  exophthalmic  goiter 
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and  adenomatous  goiter  with  hyperthyroidism.  To  prevent  any 
misunderstanding,  the  following  definition  is  quoted:  “Ex¬ 
ophthalmic  goiter  is  a  constitutional  disease  apparently  due  to 
an  excessive,  probably  an  abnormal  secretion  of  an  enlarged 
thyroid  gland  showing  pathologically  diffuse  parenchymatous 
hypertrophy  and  hyperplasia.  It  is  characterized  by  an  in¬ 
creased  basal  metabolic  rate  with  the  resulting  secondary  man¬ 
ifestations,  with  a  peculiar  nervous  syndrome  and,  usually,  ex¬ 
ophthalmos,  with  a  tendency  to  gastro-intestinal  crises  of  vomit¬ 
ing  and  diarrhea.  The  cause  of  the  altered  pathology  and  ac¬ 
tivity  of  the  thyroid  gland  is  not  known.” 

Plummer  expects  to  report  in  detail  the  theoretic  consid¬ 
erations  which  led  to  his  investigation  of  the  effect  of  iodin  in 
cases  of  exophthalmic  goiter;  I  shall  not,  therefore,  discuss  this 
phase  of  the  subject  further  than  to  point  out  that  his  explana¬ 
tion  of  the  difference  in  the  clinical  syndromes  of  adenomatous 
goiter  with  hyperthyroidism  and  exophthalmic  goiter  rests  on 
the  conception  that  in  the  former  the  constitutional  symptoms 
are  due  to  an  excess  of  normal  thyroid  secretion  in  the  tissues 
and  cells  of  the  body,  whereas  in  the  latter,  as  a  result  of  an 
intense  and  as  yet  unknown  stimulation  on  the  thyroid  gland, 
the  quantity  of  thyroid  secretion  in  the  cells  of  the  body  not 
onlj’’  is  increased  but  that  a  certain  amount  of  it  is  imperfect. 

In  an  attempt  to  modify  or  improve  the  abnormal  thyroid 
secretion  in  cases  of  exophthalmic  goiter  Plummer  was  led  to 
use  iodin  in  the  treatment  of  the  disease,  on  the  supposition 
that  the  thyroxin  molecule  was  not  completely  iodized.  This 
supposition  is  in  accordance  with  certain  of  the  chemical  studies 
of  Kendall.  The  preparation  used  is  that  described  in  the  Unit¬ 
ed  States  Pharmacopeia  as  liquor  iodi  compositus,  or  Lugol’s 
solution ;  it  was  chosen  somewhat  arbitrarily.  It  contains  5 
gm.  of  iodin  and  10  gm.  of  potassium  iodid  in  100  gm.  of  water. 
In  each  cubic  centimeter  of  the  solution,  therefore,  there  is  a 
total  of  126  mg.  iodin;  in  10  minims  78  mg.  or  1.2  gr.  The 
([uantity  of  iodin  in  this  preparation  given  daily  usually  varies 
roughly  between  0.1  and  0.3  gm.,  although  as  much  as  1.0  gm. 
has  been  given  in  one  day.  We  have  had  but  little  experience 
with  the  use  of  other  iodine  preparations;  however,  it  is  prob¬ 
able  that  they  would  he  e(iually  efficacious  if  the  dosage  were 
based  on  equivalent  amounts  of  iodin. 
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As  soon  as  a  patient  with  exophthalmic  goiter  enters  the 
hospital  he  is  started  on  one  or  more  daily  doses  of  10  minims 
(0.6  cc.)  of  Lugol’s  solution,  depending  somewhat  on  the  in* 
tensity  of  the  intoxication.  Occasionally  patients  who  are  in 
severe  crises  are  given,  during  the  first  day  or  two,  as  much  as 
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When  the  patient  is  completely  iodized  the  postoperative  reac^ 
tions  are  mild.  As  reported  by  Pemberton,  the  surgical  mor¬ 
tality  rate  in  the  clinic  last  year  (1923)  was  only  1.4  per  cent 
on  the  basis  of  the  number  of  cases.  No  death  occurred  from  a 
true  postoperative  exophthalmic  goiter  reaction  in  a  series  of 
approximately  1,000  cases  in  which  the  patients  had  been  com¬ 
pletely  iodized  before,  and  during,  the  operative  period.  One 
very  instructive  case  w^as  recently  observed. 

Case  A456702.  A  man,  aged  sixty-seven  years,  was  ad¬ 
mitted  to  the  clinic  with  the  diagnosis  of  adenomatous  goiter 
with  hyperthyroidism.  He  had  been  perfectly  well  until  eight 
months  before,  when  he  began  to  grow  weak ;  he  had  been  obliged 
to  give  up  work  three  months  before.  He  had  lost  weight 
markedly,  had  a  capricious  appetite,  and  occasionally  attacks 
of  diarrhea,  but  no  vomiting.  He  became  nervous  and  intol¬ 
erant  to  heat.  His  heart  became  somewdiat  rapid,  especially 
on  exertion;  there  was  no  edema,  but  slight  dyspnea.  He  did 
not  know  he  had  a  goiter  until  he  consulted  his  physician,  who 
prescribed  iodin,  w’hich  produced  improvement.  On  examina¬ 
tion  a  slightly  irregular  enlargement  of  the  thyroid  was  noted. 
There  was  no  exophthalmos,  but  a  slight  bruit  at  the  lower  right 
pole.  There  were  tremor  of  the  hands  and  distinct  loss  of 
strength.  The  basal  metabolic  rate  on  four  determinations  was 
-h58,  -f51,  -f64,  and  +48.  As  the  diagnosis  was  adenomatous 
goiter  wnth  hyperthyroidism,  Lngol’s  solution  was  not  admin¬ 
istered  before  operation.  Thyroidectomy  was  performed,  and 
the  pathologist  found  two  hypertrophic  parenchymatous  colloid 
and  fetal  adenomas  in  a  hypertrophic  parenchymatous  thyroid. 
The  largest  adenoma  was  3  cm.,  the  smallest  7  mm.,  and  the 
weight  28  gm.  (the  adenomas  w'ere  incidental).  From  the  path¬ 
ologic  report  it  was  realized  that  a  mistaken  clinical  diagnosis 
had  been  made,  that  the  case  was  exophthalmic  goiter,  and  that 
in  consequence  death  might  occur  from  the  typical  and  dreaded 
reaction  of  exophthalmic  goiter,  as  the  patient  had  not  been 
protected  from  this  reaction  by  iodin.  For  nearly  twenty  hours 
he  did  well,  then  went  rather  rapidly  into  a  typical  acute  post¬ 
operative  exophthalmic  goiter  reaction,  and  died  twenty-eight 
hours  after  operation. 

Tn  reviewing  the  history  of  this  case  it  can  be  understood 
why  the  mistake  in  diagnosis  was  made.  The  intensity  of  the 
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characteristic  symptoms  of  exophthalmic  goiter  had  been  re¬ 
duced  by  the  administration  of  iodin  before  the  patient  came 
to  the  clinic,  and  consequently  at  the  time  of  our  examination 
there  was  insufficient  evidence  on  which  to  base  a  differential 
diagnosis.  This  case  emphasizes  the  necessity  of  giving  iodin 
immediately  before  operation  in  all  cases  in  which  there  is  the 
slightest  possibility  of  an  error  in  the  differential  diagnosis, 
as  will  be  pointed  out  in  more  detail  later.  The  main  point  to 
emphasize  here,  however,  is  the  fact  that  the  only  surgical  death 
from  exophthalmic  goiter  during  seven  consecutive  months  oc¬ 
curred  in  the  only  case  in  which  Lugol’s  solution  w'as  not  ad¬ 
ministered  at  the  time  of  operation,  and  further,  that  the  death 
was  typical  and  characteristic  of  those  due  to  the  exophthalmic 
goiter  crisis  before  the  use  of  iodin  in  the  clinic. 

Many  interesting  points  with  regard  to  the  effect  of  Lugol’s 
solution  administered  over  a  long  period  in  a  severe  type  of 
exophthalmic  goiter  is  illustrated  by  the  following  case: 

Case  A433935.  A  man,  aged  forty-one  years,  came  to  the 
clinic  with  a  history  of  a  very  severe  but  rather  short  course 
of  exophthalmic  goiter.  His  first  symptoms  began  six  months 
before,  with  loss  of  weight  and  strength ;  he  had  not  noticed  any 
enlargement  of  his  neck  until  four  months  before,  when  his 
eyes  became  prominent.  About  three  months  before  he  became 
very  nervous  and  tremulous,  and  for  a  short  period  was  nau¬ 
seated  and  vomited.  His  appetite  then  improved  and  lately 
has  been  very  large.  On  examination  the  thyroid  was  dif- 
fuselj'  and  symmetrically  enlarged.  There  were  definite  thrills 
and  a  bruit  over  the  four  thyroid  arteries,  extreme  exophthal¬ 
mos,  and  marked  loss  of  strength.  The  heart  was  moderately 
enlarged  but  there  were  no  murmurs.  There  was  considerable 
edema  of  the  ankles  and  moderate  dyspnea.  The  patient  had 
the  extremely  nervous  irritability  so  typieal  in  cases  of  ex¬ 
ophthalmic  goiter.  The  basal  metabolic  rate  w^as  +100  and 
+110.  Lugol’s  solution  was  immediately  started  in  daily  doses 
of  10  minims  each.  As  may  be  noted  in  Figure  2,  there  was  a 
progressive  lowering  of  the  metabolism;  on  the  tenth  day  it  had 
deereased  to  +38,  with  marked  subjective  and  clinical  improve¬ 
ment.  On  the  fifteenth  day  the  left  superior  thyroid  artery 
was  ligated,  with  very  little  reaction ;  five  days  later  the  basal 
metabolic  rate  was  +45.  The  procedure  at  this  point  was  de- 


I 

I 


t36  USE  OF  lODIN  IN  EXOPHTHALMIC  GOITER 


batable;  probably  within  a  few  daj's  thyroidectomy,  or  at  least 
lobectomy,  would  have  been  perfectly  safe,  followed  by  the 
second  partial  lobectomy  in  about  three  weeks.  However,  in 
conformity  with  experience  previous  to  the  use  of  Lugol’s  solu¬ 
tion,  it  Was  decided  that  it  would  be  safer  to  ligate  the  three 
remaining  vessels.  The  reaction  was  moderate.  On  the  seventh 
day  after  the  second  operation  the  metabolism  was  +75,  and  on 
the  twelfth  day  +60.  The  preliminary  loss  in  weight  of  4  kg. 
was  in  part  due  to  the  disappearance  of  the  edema,  and  in  part 
to  a  partial  loss  of  appetite  during  the  first  two  or  three  days ; 
the  subsequent  loss  of  weight  was  due  to  the  decreased  amount 
of  food  taken  during  the  two  operative  periods,  the  latter  of 
which  was  followed  by  two  days  of  nausea  and  vomiting.  The 
patient  was  dismissed  from  observation  for  two  and  one-half 
months,  taking  10  minims  of  Lugol’s  solution  daily  on  alternate 
weeks.  On  his  return  to  the  clinic  his  basal  metabolic  rate  had 
increased  to  +88  and  +105,  but  he  had  gained  markedly  in 
weight  and  strength.  The  Lugol’s  solution  was  increased  to  10 
drops  three  times  a  day,  following  which  there  was  a  drop  in 
the  metabolism  that  fluctuated  between  +64  and  +87.  Hot 
water  was  injected  to  test  the  patient’s  reaction  in  the  operating 
room,  but  not  for  therapeutic  purposes,  as  from  our  observa¬ 
tions  hot  water  injections  have  never,  even  slightly,  affected 
the  course  of  the  disease.  Following  removal  of  about  nine- 
tenths  of  the  right  lobe,  which  was  about  eight  or  ten  times 
normal  size,  there  was  marked,  rapid  improvement,  as  shown 
by  the  basal  metabolic  rate,  and  also  the  increase  in  muscular 
eflSciency,  indicated  by  the  lower  curve.  Three  weeks  later 
nine-tenths  of  the  left  lobe,  about  five  times  normal  size,  was 
removed,  followed  by  a  very  rapid  drop  in  metabolism  and  res¬ 
toration  of  muscular  efficiency. 

'  !  As  this  case  illustrates,  slight  increase  in  metabolism  is 
common,  after  the  primary  decrease,  if  Lugol’s  solution  is  con¬ 
tinued  for  a  long  time;  however,  the  characteristic  nervous 
symptoms  do  not  recur  and  the  patient  remains  in  an  excellent 
condition.  An  increase  in  the  dosage  may,  as  in  this  case,  again 
decrease  the  metabolism,  but  such  an  effect  is  not  certain.  If 
the  use  of  Lugol’s  solution  is  discontinued  the  metabolism  al¬ 
most  always  increases  quite  rapidly,  with  an  aggravation  of  the 
characteristic  symptoms,  and  the  patient  may  pass  into  a  crit- 
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ical  condition,  even  into  crisis.  Therefore,  Lugol’s  solution 
should  not  be  stopped  a  few  days  before,  or  even  on  the  day 
of  operation;  it  should  be  administered  regularly  throughout 
the  immediate  postoperative  period.  In  fact,  on  the  day  of 
operation  and  on  the  day  preceding  and  following  we  have 
found  it  advisable  to  double  the  regular  dose. 

I  During  the  year,  from  fifteen  to  thirty  patients  with  ex¬ 
ophthalmic  goiter  have  reached  the  clinic  in  severe  gastro-in- 
testinal  crisis.  They  were  continuously  or  intermittently  vom¬ 
iting  for  days  or  even  weeks,  with  or  without  having  diarrhea. 
The  loss  of  weight  and  strength  under  such  conditions  is  aston¬ 
ishing.  The  patients  not  only  lose  their  fat  but  are  dehydrated. 
They  may  be  jaundiced  and  are  often  irrational.  The  follow¬ 
ing  ease  is  illustrative  of  this  group : 

Case  A449285.  A  woman,  aged  thirty  years,  entered  the 
clinic  in  the  acute  crisis  stage  of  exophthalmic  goiter  December 
4,  1923.  She  had  become  nervous  and  irritable  about  ten  months 
before.  She  had  not  noticed  an  increase  in  pulse  rate  until 
about  six  months  before,  when  she  became  very  weak  and  nau¬ 
seated,  vomited  and  lost  weight.  About  four  months  before  she 
had  been  placed  on  iodin,  and  for  a  time  had  improved  rapidly 
and  gained  in  weight.  The  iodin  was  discontinued,  and  about 
five  weeks  before  examination  she  became  much  worse  than 
before,  her  eyes  became  more  prominent  and  vomiting  recurred. 

Examination  revealed  a  very  acute  stage  of  the  exophthalmic 
goiter  crisis  with  constant  vomiting.  There  were  pain  and  ten¬ 
derness  in  the  abdomen  high  on  the  right  side  (her  appendix 
had  been  removed  two  years  previously),  suggesting  a  gallblad¬ 
der  complication.  There  was  practically  no  increase  of  tem¬ 
perature,  but  the  leukocytes  on  the  morning  of  December  .'i 
numbered  29,800,  in  the  afternoon  23,400;  on  December  6,  7,200, 
and  December  7,  5,200.  She  had  a  symmetrically  enlarged  thy¬ 
roid,  with  a  bruit  over  both  superior  thyroid  arteries.  During 
the  night  and  forenoon  following  admission  she  became  woi’se, 
vomiting  continued,  and  there  was  marked  acidosis  with  a  car¬ 
bon  dioxid  combining  power  of  28  volumes  per  cent.  She  went 
into  light  coma.  The  urine  did  not  contain  sugar,  and  the  blood 
sugar  was  normal.  There  was  a  marked  acetone  odor  of  the 
breath,  and  the  urine  gave  a  positive  test  for  acetone.  During 
the  first  twenty-four  hours  glucose  by  proctoclysis,  and  100 
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minims  of  Lugol’s  solution  were  administered.  There  was  a 
rapid  decrease  in  metabolism  and  pulse  rate  (Fig.  3).  Vomit¬ 
ing  stopped  and  appetite  increased  markedly  within  a  few  days. 
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goiter  crisis.  For  those  interested  in  diabetes  the  fact  is  dem¬ 
onstrated  that  the  coma  of  acidosis  can  occur  when  there  is  no 
carbohydrate  available  for  burning,  as  well  as  when  the  body 
is  unable  to  burn  it,  as  in  diabetic  coma. 

The  other  side  of  the  question,  the  danger  of  the  indiscrim¬ 
inate  use  of  iodin  and  the  reasons  for  not  administering  it  to 
patients  with  adenomatous  goiter,  must  be  emphasized.  As  has 
been  pointed  out,  the  foundation  of  the  belief  of  Kocher  and 
others,  that  iodin  is  dangerous  in  the  treatment  of  exophthalmic 
goiter,  and  that  it  may  even  cause  the  disease,  rests  on  the  fact 
that  they  did  not  succeed  in  differentiating  clearly  the  various 
thyroid  diseases.  In  particular  they  did  not  separate  the  syn¬ 
drome  of  adenomatous  goiter  with  hyperthyroidism  from  ex¬ 
ophthalmic  goiter,  except  to  consider  the  former  a  mild  or  in¬ 
complete  form  of  the  latter.  They  failed  entirely  to  recognize 
that  adenomatous  goiter  with  hyperthyroidism  is  a  late  hyper¬ 
functioning  stage  of  adenomatous  goiter  without  hyperthyroid¬ 
ism  (endemic  goiter),  and  they  failed  also  to  appreciate  the  sig¬ 
nificance  of  the  fact  that  exophthalmic  goiter  is  a  separate  dis¬ 
ease  entity.  The  fact  that  iodin  so  frequently  converts  ade¬ 
nomatous  goiter  without  hyperthyroidism  into  adenomatous 
goiter  with  hyperthyroidism,  coupled  with  the  evidence  that 
the  most  characteristic  of  the  exophthalmic  goiter  symptoms  are 
greatly,  and  sometimes  entirely,  relieved  by  this  drug,  is  one 
of  the  most  important  points  supporting  Plummer’s  contention 
that  the  two  syndromes  are  separate  and  distinct  diseases. 

Many  patients  who  have  had  adenomatous  or  endemic  nod¬ 
ular  goiter  for  years  without  constitutional  symptoms  are  ren¬ 
dered  hyperthyroid  by  taking  medicine  containing  iodin.  For 
example,  about  six  months  ago  a  certain  district  in  Minnesota, 
in  which  there  was  a  fairly  large  number  of  persons  with  en¬ 
demic  goiters,  was  well  covered  by  a  traveling  salesman  peddling 
a  “perfectly  safe  goiter  cure.”  A  few  months  later  several 
patients  came  to  the  Mayo  Clinic  with  a  typical  story  of  how 
.  much  they  had  been  harmed  by  the  medicine.  The  following 
case  serves  as  an  excellent  illustration  and  is  exactly  like  those 
reported  by  Kocher. 

Case  A455636.  A  woman,  aged  sixty-four  years,  had 
worked  very  hard  all  her  life  and  taken  little  care  of  herself. 
She  had  had  the  goiter  for  at  least  fifteen  years,  but  it  had  never 
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caused  any  trouble  until  after  a  traveling  salesman  had  sold 
her  some  goiter  medicine,  which  she  had  been  taking  for  six 
months.  Within  two  months  she  began  to  lose  weight  and 
strength.  The  symptoms  had  been  more  marked  for  two  weeks, 
and  cardiac  trouble  developed,  as  evidenced  by  tachycardia, 
palpitation,  dyspnea  and  edema. 

The  patient  presented  the  typical  symptoms  of  adenomatous 
goiter  w'ith  hyperthyroidism.  Both  lobes  and  the  isthmus  of 
the  thyroid  were  moderately  enlarged  and  somewhat  nodular; 
there  w^ere  no  thrills  or  bruit.  There  was  no  exophthalmos  and 
the  eyes  did  not  stare.  The  patient  was  somewhat  nervous  and 
tremulous,  but  did  not  have  the  typical  mental  restlessness  so 
characteristic  of  exophthalmic  goiter.  Her  heart  was  somewhat 
enlarged  but  without  murmurs.  The  pulse  rate  on  admission 
was  160,  but  dropped  to  100  on  the  following  day.  The  basal 
metabolic  rate  on  the  morning  after  admission  was  -f53,  and 
on  the  sixth  day  -1-39.  Thyroidectomy  was  performed  on  the 
seventh  day  after  the  patient’s  admission  to  the  hospital.  The 
pathologic  report  was  multiple,  degenerating,  fibrous,  calcareous, 
colloid  and  fetal  adenomas,  weighing  162  gm.  The  postopera¬ 
tive  period  was  without  incident,  although  the  patient,  regained 
her  strength  somewhat  slowly. 

Such  a  case  is  a  medical  tragedy.  Although  in  this  in¬ 
stance  the  operative  procedure,  rendered  imperative  by  improper 
medication  wdth  iodin,  did  not  result  fatally,  yet  the  patient’s 
general  health  and  cardiac  condition  were  weakened,  and  she 
was  subjected  to  a  severe  strain  and  considerable  unnecessary 
danger.  The  operative  mortality  in  adenomatous  goiter  with 
hyperthyroidism  is  now  higher  than  that  in  cases  of  exophthal¬ 
mic  goiter. 

Although  each  year  we  see  many  cases  in  which  the  hyper¬ 
thyroidism  of  adenomatous  goiter  is  definitely  initiated  by  the 
administration  of  iodin  as  a  “goiter  medicine,”  more  cases  seem 
to  arise  spontaneously.  The  spontaneous  cases  may  be  due  to 
a  change  in  the  iodine  content  of  the  food  or  water,  because,  as 
pointed  out  by  McClendon  and  Hathaway,  the  water  of  some 
localities  may  contain  more  than  15,000  times  as  much  iodin 
as  that  in  other  places,  and  the  iodine  content  of  the  water  or 
food  of  an  individual  may  vary  greatly  from  time  to  time,  even 
if  he  remains  in  the  same  place.  Or,  as  suggested  by  Plummer, 
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the  availability  of  the  ingested  iodin  may  be  altered  by  ch^ge^ 
in  the  gastro-intestinal  bacterial  flora  and  their  relative  affinity 
for  iodin.  The  cause  of  the  “spontaneous”  onset  of  hyperthy¬ 
roidism  in  persons  who  have  had  adenomas  for  many  yeai^s 
without  symptoms  is  not  known,  but  may  be  connected,  as  ii^ 
dicated,  with  the  average  daily  iodine  absorption  which  can  vary 
considerably.  '  „  -  , 

Iodin,  as  has  been  shown,  often  definitely  initiates^  the  hy¬ 
perthyroidism  of  adenomatous  goiter,  and  once  the  hyperthy¬ 
roidism  is  initiated,  it  rarely  shows  a  tendency  to.  subside,  at 
least  completely;  on  the  contrary,  in  most  cases,  it  seems  to  be 
progressive.  Iodin,  therefore,  should  never  be  given  in  cases 
of  adenomatous  goiter  without  hyperthyroidism. 

But  what  effect  does  iodin  have  if  given  to'  a  patient  who 
already  has  a  hyperfunctioning  adenomatous  goiter  ?  This  qtiesr 
tion  is  as  yet  unsettled.  We  have  seen  the  hyperthyroidism. of 
adenomatous  goiter  decrease  and  certain  patients  improve  after 
the  administration  of  iodin;  on  the  other  hand,  certain  patients 
have  grown  worse,  especially  if  the  dosage  has  been  large  and 
long  continued.  These  same  results  occur  if  patients  do  not 
receive  iodin,  and  the  irregularity  of  results  suggests  that  iodin 
is  principally  concerned  in  the  initiation  of  hyperthyroidism, 
and  that  afterward  iodin  may  not  greatly  alter  the  course  'of 
the  disease  unless  it  is  long  continued.  It  should  be  emphasized 
that  possible  harm  may  result,  and  that  further  investigation 
of  its  effect  in  this  type  of  case  is  necessary.  We  know,  how^ 
ever,  that  in  those  instances  in  which  the  differential  diagnosis 
is  not  clear  it  is  safe  to  give  10  minims  of  Lugol’s  solution  two 
or  three  times  a  day  for  a  week  before  operation,  and  for  a  few 
days  after  operation,  because  during  this  time  ho  material  harm 
can  be  done  if  tbe  condition  is  adenomatous  goiter  with  hyper¬ 
thyroidism,  and  the  iodin  will  protect  against  the  postopera¬ 
tive  exophthalmic  goiter  crisis  if  the  patient  has  exophthalmic 
goiter. 

One  final  word  of  caution  with  regard  to  the  use  of  iodin 
in  cases  of  exophthalmic  goiter:  There  is  at  present  no  sub¬ 
stantial  evidence  to  indicate  that  iodin  actually  cures  exophthal¬ 
mic  goiter,  although  this  phase  of  the  problem  must  be  investi¬ 
gated  further.  The  drug  improves,  and  apparently  holds  in 
abeyance,  the  nervous,  mental  and  gastro-intestinal  symptoms 
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which  are  so  characteristic  of  exophthalmic  goiter.  It  also  pre¬ 
vents  the  development  of  the  fatal  postoperative  exophthalmic 
goiter  crisis.  The  metabolism  is  markedly  decreased  in  about 
one-third  of  the  cases,  somewhat  less  markedly  affected  in  an¬ 
other  third,  while  in  the  remainder  no  demonstrable  effect  on 
the  metabolism  is  produced.  In  general,  therefore,  according 
to  the  evidence  available  at  the  present  time,  iodin  should  be 
advised,  with  few  exceptions,  only  as  a  temporary  therapeutic 
measure,  in  the  treatment  of  exophthalmic  goiter,  to  bring  the 
patient  into  a  safe  condition  for  a  partial  thyroidectomy. 


CONCLUSIONS 

1.  Iodin  administered  to  patients  with  adenomatous  goiter 
without  hyperthyroidism  often  initiates  a  syndrome  compre¬ 
hended  in  the  term  “adenomatous  goiter  with  hyperthy¬ 
roidism.” 

2.  Iodin,  administered  to  patients  with  exophthalmic 
goiter,  usually  reduces  the  basal  metabolic  rate,  and  practically 
alwaj's  causes  the  typical  and  characteristic  nervous  and  gastro¬ 
intestinal  symptoms  to  disappear. 

3.  Iodin,  when  properly  administered,  will  prevent  death 
from  the  acute  postoperative  exophthalmic  goiter  crisis. 

4.  Iodin,  with  few  exceptions,  should  be  advised  only  as 
a  temporary  therapeutic  measure,  in  the  treatment  of  exophthal¬ 
mic  goiter,  to  bring  the  patient  into  a  safe  eondition  for  partial 
thyroidectomy. 
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DISCUSSION  ON  PAPER  OF  DR.  BOOTHBY 

Dr.  Karl  Petren,  Lund,  Sweden:  In  Sweden  we  have  npver 
seen  these  gastro-intestinal  crises  about  which  we  have  heard  today. 
We  have  seen  some  slight  attacks  of  diarrhea  which  have  caused  no 
harm,  but  I  have  never  seen  these  crises  with  vomiting.  So  there 
seems  to  be  some  geographical  difference  in  the  picture  of  the  disease, 
for  we  do  not  have  it  in  Sweden. 

•Dr.  Russell  M.  Wilder,  Rochester,  Minn.:  Dr.  Boothby’s  third 
case  presents  a  very  interesting  phenomenon,  namely,  diabetic  coma 
in  an  individual  who  is  not  a  diabetic.  It  further  emphasizes  the 
significance  of  hyperthyroidism,  particularly  hyperthyroidism  crises, 
in  the  diabetic — or  rather  it  points  out  how  serious  such  a  condition 
would  be.  Glycosuria  in  patients  with  hyperthyroidism  is  not  of 
uncommon  occurrence,  but  real  diabetes  associated  with  hyperthy¬ 
roidism  is  no  more  common,  I  believe,  than  the  combination  of  dia¬ 
betes  and  any  other  disease.  When  it  occurs  it  represents  a  very 
serious  condition.  Such  a  case  we  had  recently;  the  patient  de¬ 
veloped  a  hyperthyroid  crisis  very  shortly  after  arriving  at  the  hos¬ 
pital.  The  basal  metabolic  rate  proved  to  be  plus  87.  The  vomiting 
and  gastro-intestinal  symptoms  Dr.  Boothby  described  were  all  pres¬ 
ent,  and  an  intense  diabetic  coma  promptly  developed.  One  hundred 
units  of  insulin  a  day  were  ineffective  in  combatting  this  diabetic 
coma,  but  Lugol’s  solution  was  advantageous  in  correcting  it.  The 
situation  was  so  interesting  that  "we  could  not  refrain  from  trying 
the  effect  of  removing  the  iodin.  This  was  done  and  promptly  the 
basal  metabolic  rate  climbed  again,  the  symptoms  of  hvperthyroid 
crisis  reappeared  simultaneously,  and  100  units  of  insulin  were  no 
longer  capable  of  controlling  the  diabetic  condition.  The  patient  was 
on  the  verge  of  a  diabetic  coma;  the  iodin  was  again  instituted  and 
the  coma  was  controlled.  The  case  is  one  of  unusual  interest  be¬ 
cause  of  its  bearing  on  the  relationship  of  hyperthyroidism  to  dia¬ 
betes  and  the  effect  of  iodin  in  controlling  hyperthvroidism.  It  also 
illustrates  a  point  made  by  others,  which  Dr.  Boothby  did  not  men¬ 
tion,  that  if  iodin  is  instituted  in  tbe  treatment  of  these  cases  of 
exophthalmic  goiter  it  must  not  be  discontinued,  unless  very  care¬ 
fully,  because  if  it  is  discontinued  the  basal  metabolic  rate  is  likely 
again  to  rise;  in  fact,  to  rise  to  a  higher  point  than  it  was  before. 
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and  the  patient  will  be  in  a  more  critical  condition  than  he  was  be¬ 
fore  the  iodin  treatment  was  instituted. 

Dr.  H.  Lisser,  San  Francisco,  Calif.:  Dr.  Boothby  made  a 
drastic  remark  in  discussing  Dr.  Dragstedt’s  paper,  that  few  cases 
of  myxedema  come  to  the  Mayo  Clinic  correctly  diagnosed.  We  can 
substantiate  that. 

It  would  be  a  pity  if  Lugol’s  solution  goes  prematurely  into  gen¬ 
eral  use;  toxic  goiter  is  not  thoroughly  understood,  and  it  does  not 
seem  to  be  as  well  understood  as  it  should  be  after  all  the  articles 
that  have  appeared  on  the  subject.  It  may  be  due  somewhat  to  geo¬ 
graphical  conditions.  Ordinarily  in  Europe  they  do  not  have  adeno¬ 
mas  as  frequently  as  we  have  them  here,  or  else  this  definition  is  not 
yet  recognized.  About  ten  days  ago  I  came  geographically  from  Cali¬ 
fornia  to  the  Mayo  Clinic,  and  1  came  mentally  from  Missouri,  because 
I  came  to  see  many  things,  but  specifically  to  find  out  about  Lugol’s 
solution.  Dr.  Boothby  made  a  preliminary  statement  in  San  Francisco 
a  year  ago  that  they  were  preventing  crises  by  Lugol’s  solution.  I 
was  amazed,  because  I  was  under  the  impression  that  it  was  wrong  to 
give  iodin  to  toxic  thyroid  patients,  whether  “adenomas”  or  “exoph- 
thalmics.”  We  started  it.  but  not  having  a  clear  understanding  of 
what  was  going  on  at  the  Mayo  Clinic,  we  began  to  think  that  Lugol’s 
solution  would  be  a  cure  for  exophthalmic  goiter.  As  Dr.  Boothby 
said,  it  would  be  a  mistake  to  think  we  are  through  with  surgery 
in  exophthalmic  goiters.  This  should  be  stressed:  The  exophthalmic 
goiter  syndrome  that  Dr.  Plummer  and  Dr.  Boothby  have  made 
clear  is  not  the  toxic  part  of  hyperthyroidism.  We  know  the  toxic 
part  of  hyperthyroidism  produces  tachycardia,  tremor,  nervousness. 
I  had  appreciated  that  the  gastro-intestinal  crises  are  a  feature  of 
exophthalmic  goiter  and  not  of  toxic  adenomas,  and  of  course,  that 
exophthalmos,  bruit  and  thrill  are  present  in  exophthalmic  goiter 
and  not  present  in  toxic  adenoma.  But  I  had  not  realized  the  very 
distinct  difference  in  the  psychic  and  nervous  phenomenon  connected 
with  exophthalmic  goiter  in  contrast  to  the  nervousness  and  hyper¬ 
thyroidism  in  toxic  adenoma.  These  patients  with  exopththalmic 
goiter  have  a  particularly  distinct  intoxication  of  the  central  nervous 
system,  as  Plummer  first  brought  out.  It  is  in  this  critical  condi¬ 
tion  that  the  action  of  Lugol’s  solution  is  almost  miraculous.  It  is 
so  striking  that  one  cannot  describe  it  in  any  other  way. 

With  Dr.  Plummer  one  afternoon  I  saw  about  7o  cases  of  ex¬ 
ophthalmic  goiter,  and  the  first  thing  that  struck  me  and  that  I  re¬ 
marked  upon  after  I  had  gone  through  a  few  rooms,  was  the  tran¬ 
quillity  of  the  patients.  Here  were  people  with  eyes  literally  pop¬ 
ping  out  of  their  heads,  not  a  mere  von  Graefe  sign  or  a  Dalrymple’s 
sign;  they  had  not  been  operated  on,  yet  they  were  the  most  placid 
individuals  that  you  could  imagine.  After  .seeing  a  few  1  began  to 
say  to  Dr.  Plummer:  “This  is  astonishing;  these  people  are  not 
excited.”  They  still  had  their  tachca>'dia.  not  so  much,  perhaps, 
but  they  were  composed  individuals.  Then  I  learned  that  appar¬ 
ently  the  most  striking  thing  that  happens  besides  this  very  definite 
action  on  the  metabolic  rate  is  the  immediate  response  when  they 
come  in  in  crisis  to  considerable  doses  of  Lugol’s  solution,  which  is 
not  10  minims  a  day — that  is  given  later  on — but  maybe  70  to  100 
minims  a  day  or  more.  The  action  is  unmistakable,  and  there  is  no 
question  that  the  intelligent  use  of  Lugol’s  solution  is  going  to  do 
a  tremendous  amount  to  lower  the  mortality  in  exophthalmic  goiter. 
However,  it  is  not  going  to  stop  operation  on  exophthalmic  goiter. 

There  is  undoubtedly  a  geographical  difference.  We  have  plenty 
of  exophthalmic  goiter  in  California  and  the  patients  run  a  high 
metabolic  rate.  We  get  them  around  80,  occasionally  over  100.  I 
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'  should  like  Dr.  Boothby  to  say  another  word  about  the  toxic  action 

on  the  nervous  system.  That  is  something  that  may  have  a  relation¬ 
ship,  though  not  an  exact  relationship,  to  the  height  of  the  metabolic 
rate.  You  may  have  a  patient  with  a  metabolic  rate  of  90  or  100, 
and  another  patient  with  a  rate  of  40  or  50,  and  the  one  with  the 
rate  of  40  or  50  may  be  in  a  far  more  critical  condition  than  the  one 
with  the  90  or  100,  because  of  the  toxic  action  of  the  abnormal  thy¬ 
roid  product  on  the  central  nervous  system. 

Dr.  Arno  B.  Luckhardt,  Chicago:  What  are  the  chief  differ¬ 
ential  diagnostic  differences  between  exophthalmic  goiter  and  ade¬ 
nomatous  thyroid  intoxication,  and  particularly  the  difference  in  the 
sort  of  nervous  irritability  seen  in  the  two  types? 

Dr.  Walter  Timme,  New  York:  If  Lugol’s  solution  is  given  for 
a  considerable  period  of  time  in  fairly  large  doses,  does  the  potassium 
content  of  it  have  any  deleterious  effect  on  the  cardiovascular  sys¬ 
tem,  particularly  the  myocardium;  and  if  that  is  the  case,  would  not 
a  sodium  solution  be  better? 

Dr.  Walter  M.  Boothby,  Rochester,  Minn,  (closing  the  discus¬ 
sion)  :  To  answer  all  these  questions  properly  would  take  a  long 
time,  especially  the  question  on  the  differential  diagnosis  of  exoph¬ 
thalmic  goiter.  There  are  a  few  fairly  constant  anatomical  ear¬ 
marks  of  exophthalmic  goiter  as  compared  to  the  adenomatous 
I  goiter  with  hyperthyroidism.  Usually  in  exophthalmic  goiter  there 

is  a  diffusely  and  symmetrically  enlarged  thyroid  with  thrills  and 
bruits  and  exophthalmos  in  about  70  per  cent  of  the  cases.  In  ade¬ 
nomatous  goiter,  with  or  without  hyperthyroidism,  the  earmarks  are 
different.  The  thyroid  is  nodular.  Thrills  and  bruits  are  no  more 
likely  to  be  found  with  hyperthyroidism  than  without.  If  present 
they  are  faint  and  not  over  the  characteristic  superior  thyroid  ves¬ 
sels.  There  is  one  point  of  confusion.  An  individual  may  have 
had  an  adenoma  buried  for  years  and  the  thyroid  then  suddenly 
develop  diffuse  parenchymatous  hypertrophy  and  hyperplasia,  the 
surrounding  tissue  thus  developing  true  exophthalmic  goiter. 

As  to  diagnosis,  there  is  a  characteristic  type  of  nervousness 
difficult  to  describe.  It  is  rather  characteristic  both  in  intensity  and 
in  type,  just  as  a  methyl  and  an  ethyl  alcohol  intoxication  differ  in 
intensity  and  type.  I  do  not  think  I  can  go  any  farther  in  the  time 
that  is  at  my  disposal. 
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SAN  FRANCISCO 

In  May,  1923,  public  announcement  was  made  by  Plummer 
(1)  of  the  satisfactory  results  obtained  with  Lugol’s  solution 
in  the  therapy  of  exophthalmic  goiter.  During  the  past  year  the 
writer  has  administered  iodin  in  this  form  to  more  than  twenty- 
five  patients  with  results  sufficiently  interesting  to  warrant  their 
report,  especially  since  the  subject  was  approached  from  a 
different  viewpoint  than  that  taken  by  the  Mayo  workers. 

A  review  of  the  early  literatui’e  on  the  use  of  iodin  in  goiter 
therapy  is  contained  in  a  recent  article  by  Plummer  and  Booth- 
by  (2),  in  wbieh  they  report  the  results  whieh  they  obtained 
since  beginning  its  use  in  March,  1922.  In  tbe  past  year  occa¬ 
sional  mention  of  iodin  lias  been  made  by  writers  reporting  on 
the  treatment  of  exophthalmic  goiter,  but  with  the  exception 
of  reports  from  the  ilayo  Clinic  (3)  and  one  by  iMason  (4)  no 
detailed  reports  of  cases  have  come  to  my  attention. 

The  patients  to  whom  I  have  given  Lugol’s  solution  may 
be  conveniently  divided  into  two  groups:  those  previously  oper¬ 
ated  upon  and  not  cured  (surgical  failures),  and  those  treated 
solely  by  non-surgical  measui’es.  All  the  cases  in  this  series 
(both  groups),  therefore,  received  medical  treatment  while  un¬ 
der  my  observation  in  contrast  to  those  reported  from  the 
Mayo  Clinic  when*  iodin  was  given  as  pre-  and  post -operative 
medication. 

Of  the  twenty-five,  jiatients  in  this  series,  nineteen  had  re¬ 
ceived  only  medical  and  Roentgen  ray  treatment,  wliile  six  had 
been  operated  upon  from  two  to  fifteen  years  previously  but 
still  showed  thyrotoxic  signs  and  symptoms.  Typical  case  his¬ 
tories  (three  from  each  group)  will  be  given.  The  first  three 
had  never  had  any  surgical  procedures  directed  toward  the 
thyroid  gland. 

I — Case  No.  166.  S.  F.  H.,  a  married  woman  28  years  of  age, 
was  first  seen  in  June,  1923.  Her  past  history  was  negative  and  af¬ 
forded  no  evident  etiology  for  exophthalmic  goitre.  Slight  “swelling 
of  neck”  for  four  or  five  years  had  been  noted.  Examination  revealed 
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bilateral  exophthalmos;  Joffroy’s  sign  positive;  tremor  and  uniformly 
enlarged,  soft,  vascular  thyroid.  She  complained  of  loss  of  weight, 
nervousness  and  palpitation.  Her  basal  metabolic  rate  was  plus  42%. 
Occasional  ventricular  premature  systole  was  noted.  Her  subsequent 
clinical  course  is  shown  in  Fig.  I.  With  two  weeks’  bed  rest,  quinine 
hydrobromide,  and  high  caloric  diet  she  began  to  improve  and  re¬ 
turned  to  her  work.  Although  the  basal  metabolic  rate  dropped  and 
she  gained  weight  and  improved  in  many  respects,  even  to  recession 
of  the  eyes  and  diminution  of  the  goitre,  she  still  had  palpitation 
and  the  basal  pulse  rate  remained  at  96-102  for  weeks.  On  November 
3rd,  she  began  taking  three  drops  of  Lugol’s  solution  once  daily  in 
the  morning,  and  by  November  lOth  (in  one  week),  the  basal  pulse 
rate  dropped  to'  70.  The  pulse  rate  rose  again  when  the  iodin  was 
stopped  but  could  again  be  reduced  by  resuming  it.  (See  Fig.  I.) 
The  decrease  in  pulse  rate  was  not  accompanied  by  a  corresponding 
drop  in  the  basal  metabolic  rate,  which  came  down  only  gradually. 

II — Case  No.  643.  S.  L.  H.,  a  female  school  teacher,  48  years  of 
age,  in  February,  1923,  noticed  tachycardia  and  nervousness.  She 
was  confined  to  bed  four  weeks  with  sciatica.  Her  physician  noticed 
thyroid  enlargement  at  this  time.  Her  past  history  was  negative 


Fig.  I.  The  course,  for  ten  months,  of  a  patient  with  exophthalmic  goiter 
is  shown  by  the  soiid  line,  representing  the  basal  metabolic  rate,  broken  line, 
the  pulse  rate  and  dotted  line  the  weight  in  kilos.  In  the  row  designated 
THERAPY  the  X  Indicates  x-ray  treatment,  and  the  black  areas  show  dosage 
of  Lugol's  solution  and  the  duration  of  its  administration.  The  simultaneous 
drop  in  pulse  rate  with  administration  of  the  Iodin  is  clearly  brought  out  as 
well  as  the  tendency  of  the  pulse  rate  to  rise  when  iodin  Is  withheld. 

except  for  “inflammatory  rheumatism”  at  22.  She  was  examined  in 
a  diagnostic  clinic  in  May  and  a  diagnosis  of  hyperthyroidism  (B. 
M.  R.  plus  23%)  was  made.  A  search  for  focal  infections  revealed 
only  cervical  polypi  and  their  removal  was  recommended.  She  went 
to  a  surgeon,  who  did  a  hysterectomy  in  June.  Her  thyrotoxic  man¬ 
ifestations  increased  and  x-ray  therapy  was  instituted.  She  showed 
improvement  for  six  weeks  and  then  grew  worse.  On  September 
18th  the  basal  metabolic  rate  was  plus  54%.  I  first  saw  her  on  Sep¬ 
tember  24th.  She  had  a  pulse  rate  of  108,  a  slightly  enlarged,  soft 
thyroid,  and  moderate  exophthalmos  with  considerable  puffiness  of 
the  lids.  Symptomatic  treatment  with  bed  rest  for  two  weeks  pro¬ 
duced  improvement,  pulse  92,  blood  pressure  S.  122,  D.  68.  Lugol’s 
solution,  five  drops  daily,  was  started  on  October  9th  (this  was  re¬ 
duced  to  three  drops  on  October  18th).  The  improvement  was  con¬ 
tinuous  from  then  onwards  as  shown  by  Fig.  II,  and  she  began  going 
about.  On  October  23rd  she  was  struck  by  an  automobile,  suffering 
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lacerations,  sprains  and  a  small  fracture  of  the  upper  ramus  of  the 
right  pubis.  Her  discomfort  was  well  borne  and  the  episode  did  not 
produce  a  recrudescence  of  thyrotoxic  manifestations.  She  remained 
in  the  hospital  for  five  weeks  and  continued  to  take  small  doses  of 
Lugol’s  solution,  showing  steady  improvement.  She  returned  to 
teaching  in  January,  1924,  continued  to  gain  weight,  eyes  returned 
almost  to  normal,  and  subjectively  she  was  much  improved.  On  June 
2nd,  five  months  after  the  last  recorded  rate  in  Fig.  II,  the  basal 
metabolic  rate  was  plus  2%. 

Ill — Case  No.  404.  S.  L.  H.,  a  married  housewife,  45  years  old, 
in  1915  was  treated  by  a  masseur  for  nervousness  and  asthenia. 
In  1916  a  tremor  developed  and  by  1917  there  was  palpitation,  pro¬ 
fuse  sweating,  and  thyroid  enlargement  became  notif^eable.  She  says 
she  took  iodin  without  any  effect.  All  these  symptoms  increased  in 
severity  until  Christmas,  1921.  Following  the  holiday  season,  during 
which  she  worked  very  hard,  her  toxic  symptoms  became  more  marked 
and  by  March,  1922,  she  had  lost  forty  pounds  in  weight.  She  visited 


Fig  II.  The  course  of  a  patient  with  exophthalmic  goiter,  observed  for 
seven  months.  Markings  on  this  figure  have  the  same  significance  as  in  Figure 
I.  The  arrow  “OP”  at  20  da.vs  Indicates  hysterectomy.  The  record  is  Incomplete 
as  to  weight  and  pulsd  rate  prior  to  120  days,  when  she  came  under  my  obser¬ 
vation.  Five  months  after  the  last  rate  recorded  here  the  basal  metabolic  rate 
was  plus  2%. 


a  physician  in  April,  who  made  a  diagnosis  of  “goiter.”  In  May 
she  was  forced  to  bed  because  of  weakness  and  vomiting.  She  had 
hallucinations  of  vision.  She  first  came  under  my  observation  on 
July  21st,  1922,  showing  extreme  emaciation,  intense  nervousness, 
and  a  tremor  so  marked  as  to  cause  her  bed  to  vibrate.  She  had 
moderate,  bilateral  exophthalmos  and  puffiness  of  lids;  large,  soft, 
vascular  gland,  the  right  lobe  of  which  contained  a  hard  mass  the 
size  of  a  walnut.  A  bruit  was  heard  over  the  gland.  Weakness  was 
so  extreme  that  she  was  unable  to  sit  without  support.  Her  weight 
was  110  pounds.  The  basal  metabolic  rate  was  plus  112%;  pulse 
rate  132.  She  remained  in  the  hospital  until  September  6th.  Fig. 
Ill  gives  the  subsequent  clinical  course.  She  showed  much  objective 
and  subjective  improvement  in  the  next  sixteen  months  under  Roent¬ 
gen  irradiation,  but  the  tremor  remained  quite  marked.  Lugol’s  so¬ 
lution  was  administered  as  indicated  on  the  chart.  Together  with 
a  decrease  in  pulse  rate  the  tremor  disappeared.  The  patient  lived 
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out  of  the  city  and,  being  possessed  of  incHnations  toward  Christian 
Science,  would  report  only  when  urged  by  letter  to  do  so.  An  en¬ 
deavor  was  made  to  see  her  at  least  once  a  month,  and  in  replies  to 
my  letters  a  very  interesting  record  of  the  tremor,  as  it  affected  her 
handwriting,  was  obtained  (Fig.  IV).  The  patient  is  now  well  and 
the  thyroid  nodule  is  no  longer  palpable. 

The  remaining  three  case  reports  are  of  patients  who  had 
previously  submitted  to  thyroid  operations. 

IV — Case  No.  762.  A  female,  nurse,  26  years  old,  had  under¬ 
gone  thyroidectomy  at  the  age  of  19  years  for  exophthalmic  goiter. 
The  surgeon  reported  the  thyroid  gland  to  be  hyperplastic.  She  en¬ 
tered  training  a  year  later.  After  training  two  years  she  again 
developed  thyrotoxic  manifestations.  Examination  revealed  an  en¬ 
larged  left  lobe  which  was  thought  to  be  an  adenoma  and  surgery 
was  advised.  This  was  refused  so  ten  Roentgen  irradiations  were 


Fig.  III.  Basal  metabolic  rate,  plus  rate  and  weight  in  kilos  of  patient  with 
exophthalmic  goiter  observed  for  20  months.  X-ray  treatments  are  indicated  in 
this  graph  by  arrows,  otherwise  all  markings  have  same  meaning  as  in  preced¬ 
ing  figures.  Lighter  broken  line  of  pulse  rate  between  16  and  18  months  is 
charted  from  daily  morning  readings  taken  after  Lugol’s  solution  was  started, 
as  indicated  in  the  THERAPY  row. 

given  from  August  21st  to  December  17th,  1920,  with  abatement  of 
symptoms.  The  patient  remained  in  the  training  school  and  gradu¬ 
ated  in  1921,  though  she  felt  weak  and  had  palpitation.  In  April, 
1922,  she  was  so  exhausted  she  had  to  remain  in  bed  three  weeks. 
She  requested  Roentgen  irradiations  be  repeated  and  these  were 
started  May  6th.  On  June  9th  the  basal  metabolic  rate  was  plus 
17%,  pulse  98;  June  17th,  B.  M.  R.  plus  2%,  pulse  86.  Seven  irradia¬ 
tions  were  given  by  July  14th,  1922.  The  patient  felt  improved  and 
undertook  a  university  course  in  public  health  nursing.  On  Febru¬ 
ary  16th,  1924,  she  was  referred  to  me  by  the  roentgenologist  who 
had  treated  her  and  did  not  think  any  more  irradiations  were  ad¬ 
visable.  She  complained  of  weakness,  insomnia,  nervous  irritability 
and  irregular,  forceful  heart  action.  On  examination  the  pulse  was 
104,  with  premature  ventricular  systoles.  She  had  slight  exophthal¬ 
mos  and  positive  Joffroy’s  sign.  The  von  Graefe  and  other  eye  signs 
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were  negative.  She  was  13  pounds  overweight.  Her  blood  pressure 
was  systolic  104,  diastolic  68.  The  basal  metabolic  rate  was 
minus  1%.  LugoTs  solution,  gtts.  V,  once  daily  was  prescribed. 
She  continued  with  her  work,  took  her  examinations,  and  graduated 
in  May,  1924.  Steady  improvement  was  shown  by  reduction  in  pulse 
rate,  loss  of  nine  pounds  in  weight,  gradual  disappearance  of  ven- 


Fig.  IV.  Tbe  three  specimens  of  the  handwriting  of  Mrs.  M.  D.  (see  Fig. 
Ill)  show  the  tremor  which  had  been  present  for  16  months  to  my  knowiedge 
without  any  improvement.  Five  drops  of  Lugol's  solution,  once  daily,  was 
started  soon  after  the  date  of  the  first  letter.  The  tremor  disappeared  in  two 
months. 

tricular  premature  systoles,  and  improvement  in  strength,  with  less 
nervous  irritability. 

V — Case  No.  906.  An  unmarried  school  teacher,  age  51  years, 
in  1921  became  nervous,  lost  20  pounds  in  weight,  had  ravenous  ap¬ 
petite  and  says  her  eyes  were  prominent  but  her  thyroid  was  not 
much  enlarged.  She  consulted  a  surgeon,  who  performed  a  ligation 
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in  April  and  thyroidectomy  in  June,  1922.  She  was  better  for  a 
while  but  her  old  symptoms  returned,  and  in  November,  1922,  the 
B.  M.  R.  was  plus  33%.  She  was  given  some  Roentgen  irradiations 
with  abatement  of  symptoms,  and  on  February  19th,  1923,  the  B.  M. 

R.  was  plus  17%.  She  continued  to  have  tachycardia,  tremor  and 
nervous  irritability  for  a  year,  but  kept  on  with  her  teaching.  I 
first  saw  her  April  12th,  1924,  when  she  showed  a  pulse  of  108: 
slight  exophthalmos  and  von  Graefe  sign;  warm,  moist  skin;  and 
slight  tremor.  There  was  that  peculiar  puffiness  of  the  upper  and 
lower  lids  which  is  seen  in  both  exophthalmic  goitre  and  hypothy¬ 
roidism.  Her  thyroid  was  not  enlarged.  Five  drops  of  Lugol’s  solu¬ 
tion,  once  daily,  was  ordered.  In  three  weeks  there  was  a  decrease 
in  pulse  rate  to  80,  diminution  of  tremor  and  nervousness.  She 
lives  out  of  the  city  and  has  not  had  an  estimation  of  the  basal 
metabolic  rate,  but  her  physician  reports  she  is  much  improved. 

VI — Case  No.  635.  S.  L.  H.,  a  practical  nurse,  42  years  old, 
gave  a  past  history  that  was  negative  except  for  a  fibroid  operation 
in  1917.  On  November  15th,  1919,  she  had  a  thyroidectomy  preceded 
by  a  month’s  rest  in  a  hospital  and  treatment  on  account  of  a  “bad 
heart.”  She  was  apparently  improved  for  she  sought  no  medical 
attention  until  September,  1923,  when  I  saw  her  in  consultation.  She 
then  presented  a  picture  of  intense  thyrotoxicosis.  There  was  ex¬ 
treme  nervous  irritability,. marked  by  incessant  movements,  dyspnea 
and  marked  exophthalmos,  greater  on  the  right,  with  all  the  other 
eye  signs  present.  Visible  thyroid  enlargement  and  a  large,  irreg¬ 
ular  scar  which  retracted  with  each  inspiration,  were  noted.  There 
was  an  absolute  irregularity  of  the  pulse  though  a  rate  of  160  could 
be  counted  at  the  wrist.  Although  she  was  very  nervous  a  fairly 
satisfactory  estimation  of  the  basal  metabolic  rate  showed  it  to  be 
plus  80%.  Her  subsequent  course  is  shown  in  Fig.  V.  She  showed 
so  much  improvement  under  Roentgen  irradiations  and  Lugol’s  solu¬ 
tion  that  she  decided  to  take  her  case  into  her  own  hands,  did  not 
visit  her  physician,  and  took  up  with  a  cultist  whose  hobby  was 
“diet  and  exercise.”  The  diet  apparently  was  harmless,  but  on  the 
second  day  of  the  exercises  her  fibrillating  heart  went  into  acute  dila¬ 
tation  and  she  collapsed.  Being  ashamed  to  call  her  former  physician 
she  elected  to  go  to  a  hospital  of  her  own  religious  faith.  Her  con¬ 
dition  was  precarious;  she  became  unmanageable  and  caused  so  much 
distress  to  the  hospital  staff  that  they  had  her  committed  to  a  state 
hospital  for  the  insane.  There  she  remained  for  two  weeks  before 
she  could  convince  the  asylum  authorities  of  her  real  condition  and 
was  allowed  to  communicate  with  her  brother.  He  placed  her  under 
her  original  physician  and  she  entered  St.  Luke’s  Hospital  with  a 
basal  metabolic  rate  of  plus  76%.  LugoTs  solution  was  resumed 
and  she  was  given  some  more  x-ray  therapy.  She  continued  quite 
toxic  and  at  times  was  irrational  and  difficult  to  keep  in  bed.  For 
the  first  month  there  was  only  a  slight  change,  but  during  the  sec¬ 
ond  month  her  general  condition  improved  tremendously,  with  com¬ 
plete  return  to  rationality,  decrease  in  all  her  thyrotoxic  signs  and 
symptoms,  and  a  lowering  of  the  basal  metabolic  rate  to  plus  3%. 

These  six  case  histories  illustrate  the  effects  obtained  with 
Lugol’s  solution  in  thyrotoxic  patients,  half  of  whom  had  been 
previously  operated  upon.  Some  of  the  results  are  so  closely 
associated  chronologically  with  the  giving  of  iodin  that  one  may 
assume  a  causal  relationship.  Its  effect  on  those  signs  and 
symptoms  which  seem  to  be  caused  by  toxemia  is  most  marked, 
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making  iodin  a  valuable  addition  to  thyroid  therapy.  No  patient 
in  this  series  was  made  worse  by  it,  eleven  showed  marked  im¬ 
provement,  in  eight  the  improvement  was  moderate,  and  in  the 
remaining  six  the  change  was  slight  or  negligible.  There  was 
one  fatality  in  the  group  in  a  patient  who  came  under  obser¬ 
vation  with  an  auricular  fibrillation  and  a  basal  metabolic  rate 
of  plus  40%.  She  showed  some  improvement  under  rest,  digi¬ 
talis  and  iodin,  and  the  metabolic  rate  dropped  to  plus  12%. 
She  declined  to  return  to  a  free  bed  in  the  hospital  when  ad- 


Fig.  V.  Tbe  patient  whose  course  for  eight  months  Is  shown  here  had  a 
thyroidectomy  four  years  prior  to  the  time  her  case  was  observed  as  charted. 
The  pulse  rate  is  not  recorded  because  the  heart  has  been  in  fibrillation  since 
she  was  first  seen.  The  word  “exercise”  in  the  row  designated  “REST”  denotes 
a  period  when  the  patient  left  her  doctor  to  follow  a  cultist  whose  bobby  was 
“exercise.”  From  3%  to  6V4  months  she  was  not  under  our  observation.  A 
basal  metabolic  rate  of  plus  161%  was  obtained  at  another  hospital  during  this 
period  but  Is  not  charted  here  as  it  probably  did  not  represent  a  truly  basal  rate. 


vised  to  do  so,  showed  signs  of  mental  aberration,  and  died 
suddenly  with  signs  of  acute  cardiac  dilatation.  LugoUs  solution 
was  tried  as  a  substitute  for  thyroid  extract  in  a  case  of  post¬ 
operative  myxoedema  and  a  mild  rash  developed.  This  promptly 
disappeared  when  the  iodin  was  stopped  and  the  patient  put 
again  upon  thyroid  extract,  which  she  had  been  taking  for  two 
years. 

A  more  severe  test  of  the  efficacy  of  iodin  in  exophthalmic 
goiter  is  obtained  by  those  who  use  it  in  preparation  for  opera¬ 
tion.  The  mortality  rate  at  the  Mayo  Clinic  in  exophthalmic 
goiter  operations  has  been  reduced  almost  to  nil  since  Lugol’s 
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solution  has  been  given  these  patients.  Members  of  the  clinic 
report  in  detail  several  cases  in  which  the  basal  metabolic  rate 
fell  to  normal  before  operation,  which  fact  might  prompt  the 
question  as  to  the  reason  for  thyroidectomy  under  such  circum¬ 
stances.  The  writer  is  well  aware  of  the  frequency  of  recru¬ 
descences  in  this  disease,  and  is  also  in  accord  with  Barker  (5) 
when  he  states,  “The  average  duration  of  hyperthyroidism 
associated  with  diffuse  hyperplasia  of  the  whole  thyroid  gland 
is  probably  two  or  three  years,  no  matter  how  you  treat  it  (med¬ 
ically,  surgically  or  radiologically).  You  may,  it  is  true,  com¬ 
pel  a  subsidence  of  the  symptoms  by  treatment,  but  rarely  a 
cure  until  the  time  has  elapsed.  Moreover,  after  a  recovery 
from  an  attack,  these  patients  are  prone  to  recurrence  in  later 
life.” 

In  view  of  the  long  duration  of  this  disease  with  its  strong 
tendency  towards  spontaneous  cure  after  one  or  more  recru¬ 
descences,  which  will  occur  even  after  subtotal  thyroidectomy, 
one  welcomes  a  therapeutic  agent  which  will  produce  a  remis¬ 
sion.  This  in  reality  is  the  most  that  can  be  claimed  for  surgery, 
x-ray  or  medical  treatment.  In  those  cases  which  remain  cured 
credit  is  given  to  the  method  employed,  but  the  correct  evalua¬ 
tion  of  therapeutic  procedures  in  this  disease  is  exceedingly 
difficult. 

Since  the  etiology  of  exophthalmic  goiter  is  unknown,  and 
since  it  seems  probable  that  it  is  not  a  disease  of  the  thyroid 
alone  but  one  involving  primarily  or  secondarily  the  vegetative 
nervous  system,  one  questions  the  advisability  of  ablating  an 
organ  which  is  participating  in  this  interesting  symptom  com¬ 
plex.  The  view  has  long  been  held  by  many  that  the  part  played 
by  the  thyroid  is  represented  by  a  qualitative  rather  than  a 
quantitative  change  in  the  thyroid  secretion.  Although  Plum¬ 
mer  has  been  an  advocate  of  the  “hyperthyroidism  theory”  in 
exophthalmic  goiter  (upon  which  theory  thyroidectomy  is 
based),  he  states  a  belief  that  in  this  disease  the  thyroxin  mole¬ 
cule  is  not  completely  iodized.  Kendall’s  work  on  the  toxicity 
of  the  iodin-poor  thyroxin  molecule  supports  such  belief. 

In  addition  to  Kendall’s  work  the  observations  of  Marine 
also  fit  into  the  theory  of  iodin  starvation  as  a  part  of  the 
pathological  physiology  of  Graves’  disease.  Hyperplasia  of 
the  thyroid  parenchyma  is  almost  constantly  present  in  the 
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glands  of  patients  with  this  disease,  the  degree  and  amount 
varying  with  the  severity  of  the  case.  Marine  (6)  has  been 
able  to  produce  thyroid  hyperplasia  in  the  dog,  ox,  pig,  sheep 
and  fowl  by  withholding  iodin  from  the  animal  and  has,  in 
turn,  caused  a  return  to  normal  histological  structure  by  feed¬ 
ing  iodin.  He  states  that  “When  the  iodin  store  was  below 
0.1  per  cent,  hypertrophic  and  hyperplastic  changes  were  reg¬ 
ularly  found,”  and  believes  that  “These  very  simple  experi¬ 
ments  show  clearly  that  the  changes  in  the  iodine  store  and 
histologic  structure  occurring  in  experimentally  controlled  hy¬ 
perplasia  are  identical  wdth  those  occurring  in  spontaneous 
hyperplasia  or  goiter.”  His  special  interest  was  in  simple 
goiter,  but  the  hyperplasia  here  does  not  differ  in  its  essential 
details  from  that  in  exophthalmic  goiter,  and  the  underlying 
cause  of  the  hyperplasia  present;  in  both  is  probably  the  same, 
namelj',  iodin  .starvation.  In  the  latter,  however,  there  are 
other  factors  concerned,  and  it  has  been  suggested  that  the  thy¬ 
roid  is  only  secondarily  involved;  although  the  outstanding 
features  of  this  disease,  with  the  exception  of  the  eye  signs,  seem 
to  be  produced  by  a  disturbance  of  thyroid  function.  Iodin 
substitution  therapy  seems  to  be  effective  sometimes  in  con¬ 
trolling  those  manifestations  which  may  be  termed  thyrotoxic, 
but  it  is  not  to  be  expected  that  it  will  constitute  a  cure.  The 
problem  is  not  so  simple  as  that.  The  vegetative  nervous  sys¬ 
tem  and  other  glands  of  internal  secretion,  especially  the  sex 
glands,  probably  play  important  roles. 

In  view  of  the  facts  recorded  and  the  theories  discussed, 
it  would  appear  that  the  thyroid  vascularity  and  hyperplasia 
of  Graves’  disease  may  be  a  compensatory  mechanism  just  as 
it  is  in  simple  goiter.  This  suggestion  is  made  in  order  to  ex¬ 
plain  a  phenomenon  observed  by  the  writer,  recorded  by  Plum¬ 
mer  and  Boothby  (2),  and  commented  upon  by  Lahey  (7).  I 
refer  to  those  cases  which  show  continued  rise  in  the  basal 
metabolic  rate  after  ligation  of  one  or  more  thyroid  arteries. 
Such  a  procedure  would  seem  to  constitute  a  circumvention 
of  nature  in  her  curative  endeavors.  Surgeons  have  been  un¬ 
able  to  explain  the  event,  for  ligations  have  been  performed  on 
the  theory  that  the  gland  is  hyperfunctioning  and  decreasing 
its  blood  supply  should  have  the  effect  of  discouraging  it  in  its 
ambitions.  It  is  probable  that  the  most  value  derived  from  pre- 
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liminary  ligations  is  the  time  gained,  during  which  a  patient 
often  enters  on  a  remission  and  becomes  a  better  surgical  risk. 
Ligations  have  not  proven  of  much  value  to  some  surgeons  re¬ 
porting  their  results  recently  (8),  and  .Mason  (3)  states,  “The 
day  of  ligations  is  over.”  He  further  says:  “As  a  means  of 
preparing  a  ease  for  a  primary  thyroidecdomy.  the  value  of 
Lugol’s  solution  has  been  definitely  established.” 

Starr  and  Means  (9)  in  Uoston  have  had  e.xperiences  with 
the  administration  of  iodin  in  e.xophthalmic  goiter  which  are 
similar  to  those  of  myself  and  others.  But  at  this  point  it  may 
be  well  to  point  out  that  then*  may  he  differences  in  the  response 
to  iodin  in  different  parts  of  the  country,  for  though  tlu*  symp¬ 
tom  complex  is  apparently  the  same,  the  underlying  causes  may 
vary.  It  may  be  that  in  goiter  districts  iodin  starvation  plays 
a  more  important  part  than  it  does  in  non-goiterous  areas,  and 
the  response  to  iodin  is  more  satisfactory.  survey  of  the 
United  States  made  by  ^Ictffendon  and  Hathaway  (10)  with 
reference  to  iodiu-poor  foods  and  the  goiter  districts  is  sug¬ 
gestive,  for  they  show  from  tin*  World  War  draft  statistics 
that  exophthalmic  goiter  was  encountered  more  freipiently  in 
the  goiter  or  iodine-poor  distriets  than  in  the  remainder  of  the 
country.  When  this  disease  occurs  in  individuals  living  in 
Boston  or  San  Francisco,  it  cannot  la*  ascribed  to  scar(*ity  of 
iodin  in  the  food  or  water.  If  iodin  starvation  is  tlu*  cause,  it 
must  be  due  to  some  inability  of  the  individual  affected  to  prop¬ 
erly  mobilize  the  available  sui)ply.  Patients  with  exo])hthalmic 
goiter  in  these  non-goiterous  districts,  however,  do  improve  on 
iodine,  so  it  may  be  that  hy  the  mass  action  of  relatively  large 
amounts  the  toxic,  iodin-poor  thyroxin  molecule  is  converted 
to  a  normal  or,  at  least,  non-toxic  product.  Regardh*ss  of  the 
theories  as  to  its  action  it  has  its  place  in  the  therapeusis  of 
Graves’  disease,  for  it  has  certain  definite,  measurable  effects. 

CO.N'CLI’SION.S 

1.  Iodin  (Lugol’s  solution)  is  effective  in  the  non-surgical 
treatment  of  exophthalmic  goiter. 

2.  In  many  cases  it  produces  a  reduction  in  jiulse  rate, 
basal  metabolic  rate,  tremor  and  nervousiu^ss.  This  change  is 
accompanied  by  a  subjective  feeling  of  well  being. 

3.  Its  action  seems  to  be  quicker  in  tho.se  patients  who 
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have  not  had  any  thyroid  tissue  removed,  but  even  in  these 
patients,  some  of  whom  eontinue  to  be  thyrotqxic,  it  has  proven 
of  definite  benefit. 
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SECONDARY  SEX  CHARACTERISTICS  AND  THE 
INTERSTITIAL  GLAND 

Syniposium  at  the  XIX  Meeting  of  the  “Association  des  Anato¬ 
mist  es”  at  Strashonrg,  April  14-17,  1924 

REPORTED  BY  N.  GOORMAGHTIGH,  GAND. 

One  of  the  themes  of  discussion  was  the  relationship  of  the 
secondary  sex  characteristics  and  the  interstitial  gland,  of  which 
a  brief  account  is  given  here. 

The  chief  interest  of  the  synii)osiuni  centered  in  a  lecture 
by  Bonin  and  Ancel,  who  are,  as  everybody  knows,  the  origi¬ 
nators  of  the  widely  discussed  theory  of  the  interstitial  gland. 

The  aim  of  previous  researches  of  Bouin  and  Ancel,  on 
domestic  animals,  and  that  of  their  younger  f el low^- workers  on 
wild  animals,  birds,  batrachians  and  fishes,  has  been  to  deter¬ 
mine  wbat  j)art  of  the  testes  elaborates  the  hormone  which  con¬ 
trols,  as  generally  agreed  upon  now,  the  secondary  sex  charac¬ 
teristics. 

’  In  dojiicstics  mammals  having  a  c(»ntinual  sexual  activity  the' 
sex  characteristics  remain  unchanged  or  can  even  develop  in 
the  absence  of  the  seminal  cells.  The  latter  can  he  absent  in 
abdominal  cryptorchids,  or  one  can  cause  them  to  degenerate  by 
ligation  of  ductus  deferens,  exposure  to  x-rays,  transplantation, 
etc.,  so  that  in  the  end  there  remain  only  the  Sertolian  and 
Leydig  c(*lls,  the  latter  as  a  whole  forming  the  interstitial  or 
diastemic  gland. 

In  such  conditions,  sex  characteristics  do  not  alter.  They 
disappear  oidy  when  such  a  transformed  testicle  is  removed. 
Dn  the  other  hand,  the  authors  allow  secondary  sex  characteris¬ 
tics  to  develop  despite  the  absence  of  seminal  cells  by  destroying 
these  by  x-rays  in  the  early  stages  of  prespermatogenesis.  The 
conclusion  is  evident:  the  development  or  maintenance  of  second¬ 
ary  sex  characteristics  reipiires  only  the  presence  in  the  testes 
of  an  active  interstitial  gland  and  of  seminal  tubes  containing 
Sertolian  cells.  Which  of  these  two  structures  produces  the 
hormone?  Bonin  calls  attention  to  the  compensatory  hyper- 
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trophy  sometimes  noticed  in  unilateral  cryptoi'chids.  The  inter¬ 
stitial  gland  alone  is  involved  in  the  pi’ocess.  The  Sertolian  cells 
play  no  part  in  it.  Ancel  and  Bonin  (piote  also,  in  support  of 
their  views,  the  curious  observations  of  Lipschiitz  and  his  fellow- 
workers  on  eunuchoid  rabbits  with  well  developed  seminal  tubes 
hut  presenting  an  atroi)hic  interstitial  gland.  This  seems  to 
prove  the  importance  of  the  latter  gland  with  regard  to  the  sex 
characteristics.  However,  in  domestic  mammals  these  striking 
examples  of  dissociation  of  spermatogenesis  and  intei’stitial  gland 
activity  are  (piite  exeei)tional.  But  it  occurs  naturally  in  mam¬ 
mals  when  the  sexual  activity  is  periodical. 

The  problem  has  been  studied  by  Courrier  in  bats,  in  which 
this  dissociation  of  the  two  glands  is  very  evident.  In  Pipis- 
trella,  for  instance,  seminal  tnhes  are  active  in  stunmer,  at  rest 
in  autumn,  winter  and  spring.  On  the  other  hand,  the  inter¬ 
stitial  gland  is  well  developed  in  autumn,  winter  and  spring. 
The  secondary  sex  eharacteristics  are  absent  in  summer,  in  full 
evidence  in  autumn,  winter  and  spring.  This  shows  cleai’ly  that 
the  interstitial  gland  is  responsible  for  the  appearance  and  devel¬ 
opment  of  the  secondary  sex  characters.  Moreover,  Couerier 
performed  suh-epididymal  castration  in  antnmn.  He  then 
noticed  a  rapid  regression  of  the  epididymis  and  the  glands 
annexed  to  the  genital  tract.  Conse(piently  it  is  the  autumn, 
winter  or  spring  testicle  that  controls  the  secondary  sex  charac¬ 
ters.  At  these  periods  the  seminal  glands  are  at  rest,  while  the 
interstitial  gland  is  active.. 

The  work  of  Benoit  on  birds  points  to  the  same  conclusions. 
Destruction  of  the  seminal  cells  was  brought  about  by  x-rays  in 
young  cockerels  as  well  as  in  adults,  when  at  the  period  of  pre¬ 
spermatogenesis.  The  Sertolian  cells  and  seminal  cells  remain, 
as  do  the  secondary  sex  characteristics.  The  latter  begin  to 
develop  in  young  birds  while  the  seminal  tubes  are  still  of  the 
embryonic  type,  so  that  the  presence  of  seminal  cells  has  no 
necessary  relation  to  the  onset  of  sex  characteristics.  This 
worker  has  also  devoted  much  attention  to  the  importance  of  the 
interstitial  cells  in  birds,  some  authors  having  denied  their  exist¬ 
ence.  His  inve.stigations  prove  that  interstitial  cells  are  at  lea.st 
as  numerous  as  in  many  mammals.  He  explains  their  apparent 
.scarcity  by  the  fact  that  they  are  scattered  among  an  enormous 
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mass  of  seminal  tubes  (1/60  of  the  body’s  weight,  while  in  man 
the  proportion  is  1/2000).  These  interstitial  cells  originate  from 
the  seminal  cords  (confirmation  of  Nonidez). 

Bonin  relates  also  Benoit’s  work  on  sex  inversion.  By  cas¬ 
tration  of  young  pullets  he  was  able  to  provoke  the  appearance 
of  the  male  sex  characteristics  and  the  development  of  a  male 
gland  with  spermatozoids,  thus  confirming  Goodale,  Pezard  and 
Zawadowsky,  but  his  work  is  more  complete:  previous  investi¬ 
gators  wei’e  never  able  to  observe  a  true  transformation  of  the 
sex  which  is  characterized  in  Benoit’s  experiments  by  an  effec¬ 
tive  spermatogenesis  in  some  of  the  newly  formed  seminal  tubes. 

Very  important  work  on  batrachians  was  done  by  Aron.  In 
Anoures  and  Urodels  castration  x-esults  in  involution  of  the 
secondary  sex  characters,  at  a  rate  depending  on  the  surround¬ 
ing  conditions.  In  Anoures,  he  has  studied  only  the  chronologi¬ 
cal  concordance  which  exists  between  the  seasonal  sex  character 
evolution,  spermatogenesis  and  interstitial  gland  and  is  able  to 
find  a  parallelism  between  the  development  of  secondary  sex 
characters  and  of  the  interstitial  gland.  In  Urodels  secondary 
sex  characteristics  are  most  prominent  in  spring,  less  in  autumn, 
and  in  complete  regression  in  summer  and  winter.  Now  it  is 
just  in  spring  and  autumn  that  the  testicle  contains,  besides  the 
spermatozoids,  a  special  tissue  localized  at  the  hilus  and  recog¬ 
nizable  by  its  bright  yellow  color.  This  glandular  structure  van¬ 
ishes  at  the  same  time  as  the  secondary  sex  characteristics.  Com¬ 
plete  destruction  of  this  gland  results  in  regression  of  the  latter 
as  complete  as  after  castration.  After  incomplete  destruction 
the  regression  is  not  so  marked.  There  seems  to  be  a  propor¬ 
tionality  between  the  mass  of  gland  and  the  development  of  the 
sex  characters.  Cauterization  of  seminal  tissues  has  no  influence. 

Bouin  lays  great  stress  on  Aron’s  investigations  because  he 
has  been  able  to  |)erform  what  is  impossible  in  mammals  and 
birds,  i.  e.,  selective  destruction  of  the  interstitial  cells.  Ilis 
work  shows  the  hormone  is  produced  only  by  <>ndocrine  struc¬ 
tures  present  in  the  testicle  and  supports  the  suggestive  observa¬ 
tions  of  Courrier  in  mammals  haviiig  a  jieriodical  sexual  activity. 

In  fishes  the  research  work  is  only  at  a  beginning,  but  Conr- 
rier  has  proved  the  inirallelism  of  evolution  betwetm  interstitial 
gland  and  secondary  sex  characteristics. 
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This  iiupovtant.  amount  of  work  brings  Bouin  and  Ancel  to 
the  following  eonehisions:  the  cellular  elements  of  the  seminal 
tubes  have  no  influence  on  the  secondary  sex  characteristics. 
The  development  and  presence  of  the  latter  depend  on  a  special 
kind  of  endocrine  cells. 

This  lecture  was  followed  by  discussion  which  gave  oppor¬ 
tunity  to  Champy  for  giving  his  own  views  on  the  matter.  His 
arguments  may  be  summarized  as  follows:  castration  experi¬ 
ments  followed  by  grafts  have  definitely  established  the  inter¬ 
vention  of  the  testicle  in  the  development  of  secondary  sex  char¬ 
acters.  The  active  substance  has  either  a  stimulative  or  a  depres¬ 
sive  effect  (Ptv.ard.  Zawadowsky).  The  genital  glands  of  warm¬ 
blooded  animals  follow  an  “all-or-none  law”  (Pezard).  Such 
is  not  always  the  case  in  batrachians  and  especially  in  inverte¬ 
brates,  where  all  sorts  of  degrees  of  development  of  the  sex 
characteristics  may  exist. 

Champy  tried  to  find  out  what  factor  controls  the  vobime 
of  the  organs  influenced  by  the  sexual  hormone  (sexual  vari¬ 
ant).  It  is  not  the  mass  of  testicular  substance,  since  in  partial 
castration  experiments  a  very  small  r(*generated  testicular  nodule 
proves  sometimes  to  be  as  active  as  the  lestes  of  the  controls. 
The  sexual  variant  is  (le])endent  on  the  state  of  nutrition.  Very 
fat  frogs,  increasing  steadily  in  weight,  have  well  developed 
thumb  glands.  In  thin  frogs,  on  the  contrary,  they  are  as  small 
as  in  total  castrates,  although  the  genital  glands  may  have  a 
considerable  volume.  It  must  be  stated,  however,  that  any  devel¬ 
opment  at  all  of  those  glands  re(|uires  a  minimum  volume  of  the 
sexual  tissue;  but  when  this  minimum  is  attained  the  sexual 
variant  depends  above  all  on  the  state  of  nutrition  of  the  animal. 
This  observation  holds  good  for  the  insects  where  the  volume  of 
the  sexual  variant  depends  on  the  size  and  where,  during  com¬ 
plete  metamorphosis,  the  amount  of  nutritive  material  remains 
constant.  Conse(|uently  the  pi’oblem  is  an  easy  one  to  study. 
According  to  Champy,  the  variation  of  the  sexual  appendix  in 
function  to  the  size  of  the  body  can  be  represented  by  a  curve 
more  or  less  identified  with  a  parabola. 

The  conclusioji  is  reached  that  the  genital  glands  act  on  the 
sexual  variant  with  constant  acceleration.  This  is  in  accordance 
with  Pezard ’s  work  and  with  what  we  know  about  the  way  of 


GOORMAGIITIGH 


761 


action  of  the  thyroid  honnone.  It  favors  the  idea  of  a  specific 
catalyser. 

Champy  considers  the  localization  of  formation  of  the  sexual 
hormone  as  a  matter  of  secondary  importance.  Yet  he  does  not 
agree  with  Ancel  and  Bouin.  According  to  him,  there  are  no 
interstitial  cells  in  appreciable  number  in  tlie  small  regenerated 
testicle  nodules  at  the  vicinity  of  minimum  efficacy.  In  Zawa- 
dow.sky’s  and  Pezard’s  experiments,  the  left  atrophic  genital 
gland  of  the  castrated  lien  develops  into  a  testicle  and  male  char¬ 
acteristics  set  on  at  the  most  different  stages  of  organogenesis 
of  this  newly  formed  gland.  Another  argument  of  Champy 
against  Bonin’s  theory  is  that  some  fishes  presenting  decidedly 
marked  sex  characteristics  have  practically  no  interstitial 
cells,  while  in  mammals  with  a  very  exuberant  interstitial  gland 
the  sex  characteristics  may  be  absent  (mole).  AVith  regard  to 
Aron’s  experiments  on  poi’kilotherms,  Champy  points  out  the 
causes  of  error  when  the  nutritive  conditions  are  overlooked. 
This  criticism  of  Champy  did  not  remain  unanswered.  Readers 
interested  in  the  controversy  will  find  the  main  lines  of  it  in  the 
“Comptes  rendus  de  la  Societe  de  Biologie.  ”  It  is  not  possible 
to  give  details  of  it  here. 

Great  interest  arose  also  from  the  sjilendid  demonstrations 
of  all  the  material  gathered  by  Bouin,  Ancel  and  their  fellow- 
workers.  Whatever  may  be  the  truth  in  this  much  discussed 
chapter  of  internal  secretion,  the  perfect  technical  value  of  the 
documents  gathered  by  the  Strasbourg  School  makes  them  a 
unifiue  source  of  information  for  those  working  along  the  same 
lines. 
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A  survey  of  the  literature  might  lead  one  to  believe  that 
the  activity  of  the  mammary  gland  is  in  some  way  related  to  the 
menstrual  function  and  that  the  gland  exerts  an  inhibitory  effect 
upon  the  ovary. 

Briggs  (4)  says:  “Fortunately,  in  the  mammary  gland  we 
have  a  powerful  physiologic  I’cmedy  which  either  antagonizes  or 
neutralizes  the  ovarian  hormone  or  inhibits  its  production  or 
possibly  acts  more  directly  on  uterine  circulation  and  nutri¬ 
tion.”  He  reports  a  series  of  twenty-five  cases  of  uterine 
fibroids  with  menorrhagia  and  metrorrhagia,  treated  exclusively 
by  mammary  extract,  hydrastis  and  ergot.  Seventeen  of  these 
patients,  ranging  in  age  from  twenty-six  to  fifty-six,  recovered 
completely.  Emil  Novak  (11),  in  discussing  this  series,  says: 
“I  am  frank  to  say  that  I  have  never  employed  this  therapeutic 
agent  for  such  purposes,  but  I  am  reasonably  sure  that  it  has 
been  similarly  neglected  bj'  the  overwhelming  majority  of 
gynecologists  and  that  this  neglect  is  based  upon  moi’e  or 
less  well  founded  skepticism  as  to  its  virtue.” 

James  (9),  in  reporting  ten  cases  of  uterine  fibroids  treated 
with  mammary  extract,  ergotin,  hydrastis  and  curretage  wfith 
successful  results,  eoncludes  that  “there  is  a  definite  relationship 
between  the  shrinking  and  disappearance  of  uterine  fibroids  and 
the  administration  of  mammary  extract,  so  much  so  that,  though 
still  inclined  to  operate  in  suitable  cases,  nevertheless  I  would 
not  condemn  the  patient  to  invalidism  in  case  she  refused  treat¬ 
ment  until  I  had  first  given  the  medical  treatment  suggested. . .” 

Von  Zelinski  (14)  reports  one  ease  successfully  treated  after 
approved  methods  had  been  tried  and  failed — including  cur¬ 
retage  and  the  use  of  styptics.  He  used  five  grains  three  times 
a  day  for  two  periods  of  two  weeks  each. 
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Bandler  (1)  states:  “Mammary  extract  controls  the  bleed¬ 
ing  from  the  uterus  in  many  cases,  and  since  its  relation  to  the 
ovary  is  undoubted,  it  is  quite  possible  that  by  use  of  the  therapy 
and  by  diminution  of  the  hyperemia  not  alone  the  fibroid  will 
develop  less  readily  but  in  all  probability  a  retrogressive  action 
is  exacted.” 

While  the  literature  contains  many  reports  similar  to  the 
above,  we  are  not  aware  of  any  properly  controlled  clinical 
study  of  the  problem.  Charlton  and  Lee  (5)  have  recently 
obtained  entirely  negative  results  from  feeding  mammary  gland 
substance  to  experimental  animals. 

In  a  further  investigation  of  this  problem,  from  a  clinical 
standpoint,  we  have  administered  mammary  gland  substance  to 
women  of  the  reproductive  age  and  made  a  careful  study  of  the 
menstrual  function  before,  during  and  after  the  experimental 
period.  It  was  assumed  that  any  hormone  that  might  be  present 
in  the  mammary  gland  substance  would  be  most  likely  to  mani¬ 
fest  its  influence  in  a  detectable  way  on  this  function. 

Experiments  on  seventy-nine  subjects  who  gave  either 
normal  or  abnormal  menstrual  histories  furnish  the  basis  for 
this  paper.  Two  groups  of  patients  were  used:  (1)  girls  selected 
from  the  .student  body  of  Ohio  State  University;  (2)  the  highest 
type  of  inmates  of  the  State  Institution  for  Feebleminded  at 
Columbus,  Ohio.  These  subjects  were  selected  at  random  and 
their  ages  varied  from  fifteen  to  thirty-three  years,  the  majority 
being  nulliparous,  but  a  few  having  borne  children. 

No  preliminary  attempt  was  made  to  classify  the  subjects  as 
normal  or  abnormal,  in  so  far  as  menstrual  function  was  con¬ 
cerned,  since  we  believe  that  this  method  of  procedure  would  best 
serve  two  purposes:  (1)  It  gives  a  certain  number  of  normal 
subjects  to  use  as  controls,  inasmuch  as  their  general  hygiene, 
school  life,  working  conditions,  recreation,  rest,  diet,  etc.,  are  the 
same  as  those  that  pressented  abnormal  menstrual  histories; 
(2)  from  a  practical  standpoint,  it  repre.sents  the  general  average 
of  subjects  who  present  themselves  for  endocrine  therapy. 

All  patients  were  first  carefully  interviewed,  and  a  .state¬ 
ment  as  to  their  general  health  and  habits  was  obtained.  A  care¬ 
ful  menstrual  history  was  then  recorded.  This  history  included : 
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the  ajje  at  which  the  first  menses  occurred,  its  charactei*,  the 
character  of  the  second  menses,  the  menstrual  interval,  the 
duration  of  the  menstrual  flow  and  the  presence  or  absence  of 
dysmenorrhea  and  its  relation  to  the  time  of  flow.  In  addition 
to  this,  a  statement  was  obtained  as  to  the  presence  or  absence 
of  certain  disturbances  associated  with  menstruation,  namely, 
general  depression,  enlargement  of  the  breasts,  mastodynia,  thy¬ 
roid  enlargement,  headache,  backache,  sensation  of  w’eight  in  the 
pelvis,  bladder  irritability,  etc.  In  no  instance  where  the  men¬ 
strual  flow  was  found  to  be  abnormal  was  an  attempt  made  to 
establish  the  underlying  pathological  cause,  if  any. 

Following  this  history  each  subject  was  kept  under  observa¬ 
tion  for  a  length  of  time  varying  from  one  to  six  months,  during 
which  period  a  careful  study  was  made  in  order  to  establish 
definitely  the  various  phenomena  listed  in  the  history.  This 
method  of  procedure  established  the  normal  for  each  individual, 
as  well  as  ruled  out  factors  such  as  variation  in  work,  climate, 
sickness,  etc.,  which  at  times,  and  in  some  individuals  may  influ¬ 
ence  menstrual  function.  After  this  period  of  observation,  mam¬ 
mary  gland  substance  was  administered  by  mouth  to  each  sub¬ 
ject.  Ordinary  desiccated  gland  material  such  as  is  sold  by 
pharmaceutical  firms  was  used.*  Each  grain  of  this  substance 
represented  four  grains  of  fresh  sheep  gland.  The  gland  sub¬ 
stance  was  given  in  doses  varying  from  two  to  eight  grains  three 
times  a  day.  The  time  of  administration  with  reference  to  the 
onset  of  the  menstrual  flow  was  also  varied.  Some  subjects 
received  it  one  week,  others  two,  and  some  three  weeks  before 
the  onset,  while  others  were  given  tablets  during  the  entire  men¬ 
strual  cycle.  The  gland  substance  was  administered  to  all  of  the 
subjects  for  a  period  of  one  to  three  complete  cycles,  after  which 
the  administration  was  discontinued  and  the  same  data  collected 
as  during  the  prefeeding  and  feeding  periods.  In  no  case  was 
the  subject  given  any  information  as  to  possible  effects,  and  few 
knew  what  they  were  receiving. 

The  data  thus  collected  may  be  summarized  as  follows: 

A.  Normal  Cases.  Forty-nine  subjects  (62%)  gave  a 
normal  menstrual  history;  that  is,  there  was  no  evidence  of 
menorrhagia,  metrorrhagia,  or  unusual  dysmenorrhea. 

•For  thp  eland  xiiliMtani'e  u»<‘d  In  this  work  wit  uro  ludobtitd  to  thi-  coiirtoN.v 
»f  .Armour  &  ('o.,  Chicago,  III. 
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During  tlie  period  in  which  the  gland  substance  was  given : 
(a)  thirty-one  of  these  subjects  (63%)  showed  no  change  in  the 
amount  or  duration  of  the  menstrual  flow*;  (b)  ten  subjects 
(20.4%)  showed  a  slight  decrease  in  the  amount  or  duration  of 
the  flow;  (c)  three  subjects  (6%)  showed  a  slight  increase  in 
the  amount  or  duration  of  the  flow;  (d)  three  subjects  (6%) 
showed  a  slight  increase  in  the  first  period  after  feeding  was 
begun,  followed  hg  normal  or  slightly  decreased  periods;  (e) 
two  subjects  (4.2%)  cannot  be  classified  in  the  foregoing  series. 
In  one  of  these  the  flow  was  lessened  in  amount  but  the  duration 
was  prolonged.  In  the  other,  the  flow  was  absent  for  a  period 
of  two  months,  followed  by  a  regular  interval  with  a  decrease 
in  the  amount  of  flow. 

B.  Abnormal  Cases.  Thirty  subjects  (38%)  gave  abnor¬ 
mal  menstrual  histories  with  reference  to  the  existence  of 
menorrhagia,  metrorrhagia  or  dysmenorrhea,  or  a  combination 
of  these. 

During  the  period  in  which  the  gland  substance  was  given : 
(a)  nine  subjects  (30%)  showed  no  change  in  the  amount  or 
duration  of  the  menstrual  flow;  (b)  eight  subjects  (26%) 
showed  a  slight  or  moderate  decrease  in  the  amount  or  duration 
of  the  menstrual  flow*  or  a  decrease  in.  the  amount  of  pain;  (c) 
four  subjects  (13.4%)  showed  an  increase  in  the  amount  or 
duration  of  the  menstrual  flow  or  an  increa.se  in  the  amount  of 
pain;  (d)  five  subjects  (16.6%)  showed  a  slight  increase  in  the 
amount  of  flow  the  first  period,  followed  by  a  decrease  in  the 
amount  or  duration  of  the  flow  during  the  subse(|uent  periods; 
(e)  four  subjects  (13.4%)  gave  responses  w’hich  could  not  be 
included  in  any  of  the  almve  classes.  One  subject  showed  a 
slight  increase  the  first  month  after  feeding  was  begun  and  the 
balance  of  the  time  the  amount  and  duration  of  the  flow  were 
the  same  as  prior  to  the  administration  of  the  gland  substance, 
but  the  interval  varied  from  two  to  five  weeks.  Aiiother  subject 
showed  a  reduction  in  the  amount  of  flow  and  of  pain  as  long 
as  the  feeding  was  continued,  but  menstruated  twice  a  month 
following  the  discontinuance  of  tlie  feeding.  A  third  subject 
showed  a  slight  decrease  in  the  duration  of  the  flow,  followed 
by  a  six  weeks’  interval,  and  then  reverted  to  the  same  type  as 
before  feeding.  The  remaining  subject  had  a  flow  of  six  to 
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eight  days’  duration  prior  to  the  administration  of  the  gland 
substance,  normal  in  amount,  but  a  menstrual  interval  which 
varied  from  twenty-one  to  forty-two  days.  ^Menstrual  flow  was 
accompanied  by  mild  uterine  colic  and  slight  nausea.  The 
patient  received  two  grains  of  mammary  gland  substance  three 
times  a  day  for  seven  days  prior  to  the  onset  of  the  menstrual 
flow.  On  the  day  the  flow  began  she  was  seized  with  severe 
abdominal  colic,  a  temperature  of  101  degrees  Fahr.,  nausea, 
vomiting  and  marked  general  depression. 

The  specific  data  are  summarized  in  the  accompanying  table 
(l’ag(*s  766  and  767). 


DISCUSSION' 

AVe  recognize  the  fact  that  the  results  obtained  in  any 
experimental  work  involving  the  investigation  on  the  incretory 
functions,  based  upon  the  feeding  of  gland  substances,  are  sub¬ 
ject  to  many  modifying  factors.  Some  of  these,  to  a  certain 
extent,  can  be  eliminated  by  the  proper  selection  of  control  sub¬ 
jects.  To  this  end,  it  might  be  stated  that  the  control  subjects 
for  this  work  were  living  under  the  same  environmental  condi¬ 
tions  as  the  abnormal  subjects.  In  spite  of  this,  we  realize  that 
controls  as  well  as  abnormal  subjects  may  show  individual  varia¬ 
tion. 

W(‘  also  recognize  that  a  jiclvic  examination  of  all  the  abnor¬ 
mal  subjects  might,  in  a  measure,  have  been  of  help  in  the  inter- 
liretation  of  the  results  which  we  have  obtained,  but,  on  the 
other  hand,  we  believe  that  they  represc'iit  the  typical  (piality  of 
patients  as  seen  by  tlu*  jiractitioner  and  to  whom  endocrine 
therapy  might  be  applied  by  him. 

In  no  instance  have  w«“  been  able  to  correlate  the  results 
obtained  with  the  amount  of  gland  substance  administered, 
neither  have  we  found  that  the  time  of  administration  prior  to 
the  onset  of  the  men.strual  flow  has  any  elTect  upon  the  results 
obtained. 

We  also  realize  that  the  gland  substance  which  we  used  may 
not  have  contained  the  active  mammary  hormone,  assuming  that 
such  exists.  This  might  be  due  to  some  fault  in  the  technic  of 
its  preparation  or  the  substance  as  obtained  commercially  may 
vary  in  its  activity,  depending  upon  the  state  of  activity  of  the 
glands  from  which  it  was  prej)ared. 
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CONCLUSION 

We  are  led  to  believe  from  the  foregoing  observations  that 
the  effect  upon  ovarian  activity  and  thus  upon  uterine  function 
of  the  feeding  of  mammary  gland  substance,  as  evidenced  by 
changes  in  the  character  of  the  menstrual  flow  in  patients  with 
normal  and  abnormal  menstrual  histories,  if  it  exists,  is  not  con¬ 
stant.  Neither  is  it  of  practical  value  from  a  clinical  standpoint 
in  abnormal  subjects  where  the  abnormality  is  supposedly  due  to 
ovarian  hyperactivity,  inasmuch  as  the  results  obtained  were 
neither  constant  nor  sufficient  in  amount  to  warrant  its  use. 

We  wish  to  thank  Prof.  R.  G.  Hoskins  and  also  Drs.  E.  J. 
Emerick  and  F.  Le  G.  Keiser  of  the  State  Institution  for  Feeble¬ 
minded  for  their  help  and  encouragement  during  this  investiga¬ 
tion. 
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THE  EFFECT  OF  FEEDING  MAMMARY  GLAND  SUB¬ 
STANCE  UPON  THE  OESTRUS  CYCLE  OF  THE  RAT 

PAUL  H.  CHARLTON,  M.D.,  and  MILTON  0.  LEE,  M.A. 

From  the  Department  of  Physiology,  Ohio  State  University. 

The  fact  that  a  physiological  relationship  exists  between  the 
mammary  gland  and  the  uterus  was  somewhat  vaguely  under¬ 
stood  by  the  ancients,  whose  simple  observations  were  not 
obscured  by  the  mass  of  conflicting  experimental  data  of  the 
present  day.  Hippocrates  (1)  wrote;  “Tf  in  a  woman  with 
child,  much  milk  flow  from  the  breasts  it  indicates  that  the 
fetus  is  weak ;  but  if  the  breasts  be  firm,  it  indicates  that  the 
fetus  is  in  a  more  healthy  state.”  Celsus  (2)  states  that  “the 
nourishment  which  they  (mammae)  draw  to  themselves  passes 
from  the  womb  (after  parturition)  to  the  breasts.”  It  is  com¬ 
mon  knowledge  that  in  late  gestation  the  mammary  glands 
hypertrophy  at  the  same  time  that  the  uterus  is  increasing  in 
size  and  the  menstrual  function  is  suspended,  and  that  during 
the  period  of  lactation,  especially  the  early  part,  amenorrhea 
commonly  occurs. 

It  has  often  been  suggested  that  such  amenorrhea  may  be 
due  to  a  hormone  elaborated  in  the  mammary  cells.  This  hor¬ 
mone  might  exert  an  inliibitory  effect  upon  the  ovary  and  hence 
affeet  uterine  activity,  since  the  ovary  appears  to  be  an  important 
regulator  of  such  activity  (3). 

It  is  api)arent  that  there  exists  a  rather  definite  relationship, 
eitln'r  caiisal  or  purely  coincidental,  between  the  mammary 
glands  and  the  uterus.  There  are  two  possible  causal  explana¬ 
tions  of  this  relationship:  either  incretions  of  the  mammary 
glainl  may  affect  uterine  activity  directly;  or  incretions  of  the 
mammary  gland  may  affect  ovarian  activity  directly,  and  the 
ovaries  in  turn  may  affect  uterine  activity.  On  the  other  hand, 
there  may  be  no  direct  connection  between  the  activities  of  the 
mammary  gland  and  the  uterus,  but  both  may  be  controlled  by 
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a  factor  or  factors  produced  by  the  ovaries,  the  ovum,  the  fetus» 
or  fetal  membranes. 

The  mammaiy  hormone  theory  derives  some  support  from 
claims  of  a  beneficial  effect  from  the  administration  of  mam-- 
mary  gland  substance  to  patients  with  menorrhagia  or  met- 
rori’hagia.  The  literature  on  this  point  has  been  considered  by 
Charlton  and  Rickey  (4).  This  literature  is  notably  lacking  in 
clean  cut,  convincing  data.  Tt  seemed  desirable,  therefore,  to 
subject  the  theory  to  e.xperimental  study  under  controlled  con¬ 
ditions. 

METHODS 

Albino  rats  (Mus  norvegicus  albinus)  of  breeding  age  were 
selected  as  experimental  animals,  both  because  of  the  ease  with 
which  they  can  be  reared  and  cared  for  and  because  of  the  defi- 
nitene.ss  of  our  knowledge  of  their  uterine  activity. 

In  1922.  Long  and  Evans  (5.  GL  extending  the  observations 
of  Stockard  and  Papanicolaou  (7)  on, the  guinea  pig,  described 
a  method  of  following  the  oestrus  cycle  in  the  rat.  They  have 
shown  that  there  is  an  orderly  and  step-like  series  of  changes 
in  the  epithelial  layt'rs  of  the  vagina  which  produces  a  definite 
succession  of  cell  types  in  the  vaginal  fluid,  and  that  a  microscop¬ 
ical  examination  of  this  fluid  constitutes  a  reliable  method  of 
recognizing  subdivisions  of  the  oestrus  cycle  in  the  living  animal. 

Long  and  Evans  have  distinguished  five  stages  in  the  cycle. 
The  average  length  of  the  cycle  is  between  four  and  six  days, 
about  one-half  of  this  time  being  oceupi(‘d  by  the  so-called 
<iuiescent  period  or  i)ause  (dioestrus  inti'rvaD  or  Stage  V.  The 
other  half  com|)rises  the  more*  aetive  stages  and  is  associated  with 
oestrus  and  ovulation. 

The  oestrum  they  have  divided  into  four  stages.  In  Sltapc  /, 
the  preparation  for  oestrus,  the  smears  show  nucleated  et>ithelial 
cells  only;  the  cells  are  not.  or  are  only  slightly,  cornified.  The 
mucosa  is  dry  and  oi)aiiue.  The  cells  are  somewhat  graiudar. 
This  stage  is  of  about  twelve  hours’  duration. 

In  Staye  II,  the  stage  of  uterine  hyperemia  and  distension, 
the  ovarian  follicles  reach  their  maximum  size.  The  smeai’s  show 
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non-nucleated  epithelial  cells  only,  somewhat  scanty  in  amount, 
opaque,  whitish  and  granular.  The  cells  are  thin,  transparent, 
scale-like  and  cornified.  The  vaginal  lips  are  swollen  and  the 
animal  is  in  heat. 

Stage  111  in  general  continues  the  conditions  of  Stage  II, 
but  the  animal  will  no  longer  accept  coitus.  Ovulation  occurs 
in  this  stage.  The  smeai’s  show  non-nucleated  epithelial  cells 
only,  as  in  Stage  II,  but  the  cornified  material  is  abundant  and 
cheesy  and  often  in  masses.  The  length  of  Stages  II  and  III 
together  averages  about  twenty-.seven  to  thirty  hours. 

Stage  IV  is  the  period  of  repair.  The  smears  consist  of  non- 
nucleated  epithelial  cells  and  leucocytes,  up  to  the  very  last  of 
the  period  when  nucleated  epithelial  cells  may  make  their 
appearance.  This  stage  persists  about  six  hours. 

The  dioestrum  or  interval  (Stage  V)  is  characterized  by 
the  presence  of  nucleated  epithelial  cells  and  polymorphonuclear 
leucocytes,  and  usually  mucus  in  the  vaginal  field.  This  stage 
lasts  about  fifty-seven  houw. 

It  is  of  interest  to  note  that  some  apparently  normal  rats 
show  curious  instances  of  a  longer  cycle  interpolated  in  a  long 
series  of  regular  cycles  of  normal  duration  while  a  small  number 
exhibit  an  irregularity  in  their  cycles. 

The  rats  used  in  the  present  investigation  were  females  of 
a  vigorous  stock.  The  colony  was  kept  in  a  well  ventilated 
room,  and  received  careful  attention  as  to  hygienic  details.  The 
diet  Avas  regulated  to  the  end  that  adequate  nutritional  and 
vitamin  constituents  were  provided.  This  diet  consisted  of  a 
daily  ration  of  bread,  whole  milk  and  mi.xed  grain  (corn,  oats), 
supplemented  by  lettuce  or  cabbage  twice  weekly.  All  of  the 
rats  on  this  diet  showed  good  growth,  sleek  coat  of  hair  and 
normal  activity,  as  well  as  normal  oestrus  cycles.  The  rats  were 
distributed  in  cages  of  approximately  four  cubic  feet  space,  five 
to  the  cage.  They  were  handled  daily  prior  to  the  beginning  of 
the  investigation  in  order  to  accustom  them  to  the  operator,  since, 
according  to  Hammett  (8),  the  temperament  and  ])hysiological 
functions  of  the  rat  vary  within  wide  limits,  depending  upon  the 
extent  to  which  they  are  “gentled,” 
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Twenty-one  animals  were  used  in  this  study.  The  observa¬ 
tions  began  about  a  week  after  the  onset  of  puberty.  This  period 
is  marked  by  the  opening  of  the  vaginal  orifice,  W’hich  occurs  at 
about  the  one  hundredth  day  of  life.  The  first  ovulation  is  coin¬ 
cident  with  this. 

The  rats  were  divided  into  two  groups,  ten  of  which  served 
as  controls,  and  eleven  received  mammary  gland  substance. 
Daily  vaginal  examinations  were  made  upon  both  groups  for  a 
period  of  fifteen  days  for  the  purpose  of  establishing  the  normal 
oestrus  cycle  for  each  rat.  In  making  the  vaginal  smears  a  A\ire 
loop  was  introduced  about  one  centimeter  into  the  vagina  and 
withdrawn  in  such  a  manner  as  gently  to  scrape  the  wall.  The 
loop  was  then  immei*sed  in  a  small  drop  of  very  dilute  methylene 
blue  in  mammalian  Ringer’s  solution,  and  by  gentle  agitation 
the  adherent  material  washed  off.  The  cellular  elements  of  the 
smear  under  such  conditions  are  so  characteristic  of  the  different 
stages  as  to  permit  easy  recognition  even  under  the  low  power  of 
the  microscope.  The  rats  <iuickly  became  accustomed  to  the  pro¬ 
cedure  and  manifested  no  evidence  of  discomfort  or  fright. 

On  the  sixteenth  day  tin*  mammary  gland  feeding  began. 
The  do.sage  was  two  grains  of  desiccated  gland  substance  per 
animal  per  day.  Each  grain  of  the  desiccated  product  repre¬ 
sented  four  grains  of  fresh  gland  substance.  The  material  was 
freshly  j)repared  from  the  mammary  glands  of  cows  in  the  stage 
of  hypertrophy  in  the  last  third  of  gestation.*  the  ordinary  com¬ 
mercial  methods  being  used.  The  gland  substance  was  mixed 
with  powdered  dry  bread  and  placed  in  a  feeding  trough  eaidy 
each  morning.  Each  rat  had  easy  access  to  the  mixtuiv,  which 
was  eaten  eagerly.  After  this  was  coitsvnned  the  regular  food 
for  the  daj*  was  sui)plied.  All  unconsumed  food  was  removed 
from  the  cages  each  evening  to  insure  hunger  for  the  next  gland 
ration. 

The  two  grain  dosage  was  maintained  for  twenty-four  days. 
Following  this  the  dosage  was  doubled  for  nine  days. 


•Wp  arp  iudpbtpd  to  Armour  and  foiii|iaii.v  of  ChicaKo  for  a  generous  supply 
of  material. 
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The  daily  study  of  vaginal  smears  was,  of  course,  continued 
throughout  the  experimental  period.  The  observations  in  both 
the  experimental  and  control  animals  are  set  forth  in  the  accom¬ 
panying  tables. 


TABLE  I.  SHOWING  DURATION  IN  DAYS  OF  OESTRUS 
CYCLES  IN  CONTROL  RATS 


1  Rat  j 

Numbi'r 

Ijengths  of  Surccssive  Cycles  in  Days 

Mean  No. 
of  Days 
per  Cycle 

Standard 

Deviation 

_+ 

1416 

8,  6,  4,  5,  5.  5.  5.  6,  5,  5 . 

5  30 

1.004 

1513 

5,  5,  6,  4,  6.  4,  8,  5.  5 . 

5  22 

1  13 

!  1516 

6,  5.  7.  6,  5,  6,  7,  6 . 

6  00 

0  70 

1  1413 

7,  5,  6.  6,  8,  7,  6,  4,  6.  5,  5 . 

5  90 

1.08 

1  1019 

5,  5.  5.  6,  4,  5,  5,  3,  3,  4,  6 . 

4  63 

0  97 

1700 

6,  5,  5,  6.  7,  5.  4,  5,  5.  6,  5,  4 . 

5.23 

0.79 

!  1400 

4,  5,  5,  6,  4.  7,  5,  .5,  8.  7,  6.  6 . 

5  66 

1  17 

i  1600 

5,  4,  6.  6,  6.  4.  4,  4,  5.  5 . 

4.90 

0  83 

1213 

5,  6.  6,  5,  4.  8,  6,  4,  5,  4,  5,  5 . 

5.25 

1  08 

1  1415 

1 

5,  5,  6,  5,  4,  4.  4,  5,  4,  6,  6 . 

4  60 

0  78 

Mran  Number  of  Days  per  Cycle .  5  30  D»y« 


Mean  Number  of  Days  per  Cycle .  5  30  Day* 

Standard  Deviation . -H.05 


TABLE  IL  SHOWING  DURATION  IN  DAYS  OF  SUCCESSIVE 
OESTRUS  CYCLES  IN  RATS  FED  MAMMARY 
GLAND  SUBSTANCE 


Rat 

Number 

Preliminary 

Obeervation 

Period 

Mean 

Period  of  Keedini; 
Mammary  Gland 
Substance 

Mean 

Final  Rest  Period 

Mean 

1115 

6.  5,  6  . 

5  6 

4,  6,  6,  5.  4,5,  6 . 

5.1 

6,5,5 . 

4,  6,  5,  5 . 

5  3 

1011 

6,  4;  6 . 

53 

6!  7,  4;  4;  e;  5  . . 

5.3 

5  0 

1000 

5,6,4 . 

5  2 

6,5,5,  5,  .5,  4 . 

5  0 

5,  4,  6,  6 . 

5  2 

1214 

5,  4,  6 . 

5  0 

5,  6,  6,  6,  6,5 . 

5.7 

4,  6,  4,  5 . 

4.8 

i  1016  1 

5,  7,  6 . 

6  0 

7,  5,  4,  4,  5,  5 . 

5  0 

5,  6,  5,  5 . 

5.2 

1  1012 

9,4 . 

G  5 

6,  5,  6,  5,  5,  5,  6 . 

5  4 

6,  5,  5.  5 . 

5.2 

:  1112 

5,  5,  5 . 

5  0 

5,  5,  6,  5,  5,  4,  6 . 

5  1 

5,  5,  5 . 

5  0 

'  1117 

4,  5,  6 . 

5  0 

6,  5,  5,  5,  5,  5 . 

5.2 

5,  5,  5.  5 . 

5  0 

t  1100 

6,  5.  5 . 

5  3 

6,  5,  4,  5,5,  6 . 

5  2 

5,  5,  5,  5 . 

5  0 

i  1015 

4;  5;  6 . 

5  0 

5,  6,  4,  5,  5,  5,  5 . 

5  0 

5,  5,  4,  5 . 

4.8 

1215 

6,  5,  5 . 

53 

5,  5,  5,  5,  5,  6,  5 . 

5.1 

5,  5,  5,  5 . 

5  0 

1  Mean . . 

5  19  Day* 

5  04  Days 

1  Standard  Deviation ... .  +1  010 

-t-O  223 

+0  533 

These  data  may  be  summarized  as  follows. 

1.  Both  the  control  and  experimental  animals  during  the 
period  of  preliminary  observation  showed  oestrus  cycles,  the 
total  duration,  as  well  as  the  length  of  eomi>onent  stages  of  which 
fell  within  the  established  normal  limits. 

2.  In  no  instance  was  any  effect  of  the  mammary  gland 
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feeding  apparent.  No  significant  differences  appear  between 
the  cycles  of  the  experimental  and  the  control  animals  or  in  the 
experimental  animals  between  the  preliminary,  the  feeding,  and 
the  after  periods.  Both  total  cycle  lengths  and  duration  of  com¬ 
ponent  stages  were  considered.  The  regularity  of  the  cycles 
of  the  control  group  throughout  the  course  of  the  experiment 
indicates  that  no  extraneous  environmental  disturbing  factors 
entered  in. 


DISCUSSION 

The  supposition  that  the  mammary  glands  produce  a  hor¬ 
mone  is  based  primarily  on  the  observation  that  disturbances  in 
the  oestrum  or  menstrual  cycle  coincide  with  periods  of  mam¬ 
mary  activity.  The  therapeutic  use  of  mammary  gland  sub¬ 
stance  postulates  an  artificial  augmentation  of  such  a  circulating 
hormone.  The  results  herein  reported  indicate  that  no  such 
effect  can  be  secured.  The  results  throw  further  doubt  upon 
the  theory  of  a  mammary  hormone,  although  they  do  not  con¬ 
clusively  disprove  it.  The  possibility  remains  open  that  the 
hypothetical  hormone  may  be  destroyed  in  the  manufacture  of 
the  gland  product,  or  that  the  hormone  is  destroyed  by  the  diges¬ 
tive  .iuiees  when  administered  by  mouth.  In  all  experiments  of 
this  sort  negative  results  are  necessarily  inconclusive,  but  in 
this,  as  in  similar  cases,  such  results  cast  an  added  burden  of 
proof  upon  the  proponents  of  the  hormone  theory. 

It  should  be  noted  that  the  amount  of  mammary  gland  sub¬ 
stance  administered  to  each  rat  would  correspond  to  a  daily 
dosage  of  two  to  four  ounces  of  desiccated  material  in  the 
human  being. 

We  wish  to  acknowledge  our  indebtedness  to  Professor  R. 
G.  Hoskins,  under  whose  direction  these  experiments  were  per¬ 
formed. 
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THE  PARATHYROID  OF  THE  WHITE  RAT 

MARGARET  M.  HOSKINS 
Medical  Department,  University  of  Arkansas 
LITTLE  ROCK 

INTRODUCTION 

The  following  paper  reports  a  histological  study  of  the 
parathyroid  of  the  albino  rat  under  various  conditions.  A  con¬ 
siderable  number  of  experiments  have  been  performed  in  dif¬ 
ferent  laboratories,  showing  that  the  rat  is  susceptible  to  tetania 
parathyreopriva.  This  susceptibility  varies  under  different  con¬ 
ditions  and  the  problem  we  have  undertaken  is  the  correlation 
of  this  variation  with  anatomical  changes  in  the  parathyroid 
itself. 

Cristiani  (1893)  observed  that  young  rats  are  less  able  to 
endure  parathyroidectomy  than  older  ones,  that  females  are 
more  apt  to  suffer  than  males,  and  that  the  susceptibility  is 
greatest  in  pregnant  females.  These  results  are  being  confirmed 
by  Dr.  Hammett  of  the  Wistar  Institute  in  a  series  of  experi¬ 
ments  as  yet  unpublished.  Vincent  and  Jolly,  on  the  other 
hand,  found  no  influence  of  age  or  sex  on  the  susceptibility  of 
the  rat  to  tetania  parathyreopriva.  There  is  evidently  a  dif¬ 
ference  in  this  respect  between  different  kinds  of  animals.  Simp¬ 
son  has  shown  that  age  is  an  important  factor  in  the  resistance 
of  the  sheep.  Carlson  found  that  pregnancy  accelerates  and  in¬ 
tensifies  the  tetany  in  dogs,  but  has  no  such  effect  in  cats. 

LITERATURE 

The  histology  of  the  parathyroid  has  not  received  a  great 
deal  of  attention.  Articles  devoted  to  this  aspect  of  the  .sub¬ 
ject  are  rare  and  for  the  most  part  poorly  illustrated,  so  that 
it  is  difficult  to  compare  one’s  own  results  with  those  of  other 
writers. 

Welsh’s  article  on  the  adult  human  parathyroid,  published 
in  1898,  is  the  first  complete  description  of  the  microscopic 
structure  of  the  gland.  He  describes  t\vo  types  of  cells:  chief 
cells  and  the  oxyphiles,  which  have  since  been  called  Welsh’s 
cells.  The  chief  cells  may  be  in  masses,  in  branching  columns 
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or  arranged  as  definite  acini  around  a  lumen  which  may  con¬ 
tain  colloid.  The  oxyphile  cells  are  fewer  in  number  than  the 
chief  cells,  and  are  said  to  be  much  like  the  eosinophiles  of  the 
hypophysis.  They  occur  in  the  .same  groupings  as  the  chief 
cells.  Pool’s  article  (1907)  does  not  add  much  to  Welsh’s  de¬ 
scription. 

Bergstrand  (1920),  also  studying  the  human  gland,  con¬ 
siders  that  the  chief  cells  are  the  only  cells  of  functional  value, 
and  the  Welsh’s  cells  are  a  degeneration  product.  He  finds  col¬ 
loid  in  the  gland,  which  may  he  a  true  secretion  or  may  rep¬ 
resent  further  degeneration  .of  the  Welsh’s  cells.  Koopman.  on 
the  other  hand  (1921),  from  a  study  of  255  cases,  comes  to  the 
conclusion  that  the  acidophile  cells  are  the  morphological  ex¬ 
pression  of  the  internal  secretory  activity  of  the  gland.  He  be- 
lieves  them  to  be  very  much  like  the  eosinophiles  of  the  hypo¬ 
physis,  and  observes  that  their  number  increases  with  age  of 
the  individual.  He  also  distinguishes  two  kinds  of  aeidophiles, 
light  and  dark  red. 

As  regards  histological  changes  due  to  age  and  difference 
between  sexes  we  have  only  a  few  observations  besides  those  of 
Koopman.  Bjure  (19181,  working  with  rabbits,  has  made  an 
extensive  study  of  growth  and  of  the  alterations  of  the  rela¬ 
tive  amounts  of  eouueetive  tissue  and  pan'iiehyma.  He  finds 
that  the  parenchyma  is  97  per  cent  of  the  organ  at  birth,  falls 
to  89  per  cent  at  the  second  month,  and  rises  to  92  per  cent 
at  the  fourth  month.  He  has  also  plotted  the  weight  of  the 
whole  gland  on  the  age  of  the  animal,  showing  the  relative  size 
to  be  greater  in  females  than  in  males.  This  is  in  accordance 
with  Jackson’s  observations  on  rats  (1916).  He  finds  the  para¬ 
thyroid  of  female  rats  to  be  relatively  larger  than  that  of  males, 
and  notes  that  the  .structure  is  essentially  the  same  at  three 
and  at  ten  weeks. 

MATERIAL  AND  METHODS 

The  present  paper  deals  with  the  histology  of  the  para¬ 
thyroid  and  the  effect  on  it  of  pregnancy,  diet,  and  differences 
of  age  and  nervous  condition.  It  was  found  from  a  preliminary 
survey  of  material  from  four  different  sources  that  a  variation 
in  the  technique  of  dissection  and  fixation  produces  very  strik¬ 
ing  differences  in  the  apjiearanee  of  the  parathyroid.  The  ma- 
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terial  at  fii’st  studied  included  specimens  from  the  Wistar  In¬ 
stitute,  the  University  of  Minnesota,  and  the  College  of  Agri¬ 
culture  of  the  University  of  Arkansas,  as  well  as  those  from 
our  own  colony  at  Little  Rock.  It  was  found,  however,  that 
the  parathyroids  in  the  first  two  groups  had  undergone  post¬ 
mortem  changes,  and  they  have  been  for  the  most  part  excluded 
from  the  present  account.  Tlie  material  from  the  Agricultural 
College  and  from  our  own  colony  was  prepared  in  such  a  way 
as  to  prevent  these  changes. 

The  animals  used  were  ordinary  stock  colony  rats  of  va¬ 
rious  ages.  The  Little  Rock  group  had  been  fed  on  eorn  meal, 
oats,  wheat,  and  a  mixed  chick  feed,  together  with  a  liberal 
supply  of  fresh  milk,  bread,  and  lettuce  or  raw  cabbage.  A 
few  had  also  been  given  raw  meat.  The  animals  from  the  Agri- 
ciiltural  School  had  been  fed  on  a  special  balanced  ration  pre¬ 
pared  by  Dr.  Barnett  Sure  of  that  school.  They  were  excep¬ 
tionally  well  grown,  having  weights  far  in  excess  of  those  from 
any  colony  with  which  I  have  dealt. 

For  all  material  which  was  prepai’ed  in  the  University  of 
Arkansas  laboratories  the  following  technique  was  used ;  The 
trachea  and  esophagus  with  the  thyroid  and  a  little  of  the  ad¬ 
jacent  muscular  tissue  were  dissected  out  and  fixed  together. 
Later,  when  the  material  had  been  hardened  in  alcohol  the  thy¬ 
roid  and  parathyroid  were  separated  from  the  other  parts  and 
embedded  in  paraffin.  This  method  eliminates  the  postmortem 
changes  which  occur  when  the  thyroid  is  dissected  off  the 
trachea  and  weighed  before  fixation. 

The  tissues  were  embedded  in  paraffin  or  in  a  mixture  of 
paraffin  and  bayberry  wax,  and  cut  at  various  thicknesses.  The 
majority  were  fi.xed  in  Bonin’s  fluid  and  stained  with  Dela- 
field’s  hematoxylin  and  eosin.  This  technique  is  satisfactory 
for  general  purposes.  Some  special  methods,  such  as  Bensley’s 
mitochondrial  technique  have  also  been  used. 

Histology:  1.  Parenchyma — Three  types  of  cells  have 
been  observed  in  the  parenchyma  of  the  parathyroid  of  the  al¬ 
bino  rat. 

(a)  Chief  cells.  These  make  up  the  greater  part  of  the 
parenchyma.  They  are  polygonal  cells  with  vesicular  nuclei. 
In  ordinary  sections  the  cytoplasm  is  not  noticeably  granular, 
and  the  cell  walls  are  indistinct.  When  Bensley’s  technique  is 
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used  the  chief  cells  appear  granular  and  the  cell  walls  become 
very  clear.  This  type  of  cell  is  illustrated  in  Figure  1  (Plate 
I),  and  in  practically  all  the  other  figures,  and  corresponds 
to  the  chief  cells  described  by  others  in  the  human  parathy¬ 
roid.  They  may  fill  the  whole  gland  in  a  homogeneous  mass, 
with  fibroblasts  and  strands  of  connective  tissue  among  them, 
or  they  may  be  grouped  in  rounded  masses  or  in  anastamosing 
cords  separated  by  strands  of  connective  tissue.  Acini  or  fol¬ 
licles  have  not  been  observed  in  this  material,  nor  has  colloid 
been  found  in  it. 

(b)  The  second  type  of  cell  observed  in  normal  rat  ma¬ 
terial  is  the  light-colored  peripheral  cell  illustrated  in  Figure  2. 
This  has  the  same  staining  reaction  as  the  chief  cell,  of  which 
it  is  probably  a  modification.  The  difference  between  the  two 
types  is  in  the  cytoplasm,  which  is  paler  and  more  extensive  in 
the  peripheral  cells.  The  cell  walls  are  more  distinct  in  them 
than  in  the  chief  cells.  They  are  most  often  seen  forming  a 
narrow  zone  around  the  outside  of  the  gland  as  in  text  Figure  1, 
but  they  may  form  a  large  part  of  the  organ,  leaving  only  a 
small  area  of  the  darker  chief  cells  (Text  Figure  2). 

(c)  The  third  type  of  cell  to  be  found  in  the  parathyroid 
of  the  rat  is  that  which  we  called  the  chromophile  cells  in  our 
preliminary  report  on  this  work.  These  are  smaller  than  the 
chief  cells  and  have  dark  nuclei  almost  solidly  filled  with  chro¬ 
matin.  They  take  a  counter  stain  deeply  if  it  is  at  all  strong, 
but  in  the  absence  of  eosin  they  are  darkly  colored  with  hema¬ 
toxylin.  When  strongly  stained  with  eosin  they  are  not  scarlet 
like  eosinophilic  blood  cells,  but  a  deep  reddish  purple  without 
noticeable  granules.  Other  investigators  have  described  eosin- 
ophiles  in  the  parathyroid  which  are  identical  with  the  eosino- 
philes  of  the  hypophysis.  But  the  cells  just  described  are  not 
true  eosinophiles  and  do  not  have  any  counterpart  in  the  hypo¬ 
physis  of  the  white  rat.  They  sometimes  form  a  thin  zone  at 
the  periphery  of  the  gland  on  the  side  nearest  the  surface  of 
the  thyroid.  From  this  region  they  seem  to  invade  the  gland 
so  that  at  times  a  whole  section  is  composed  of  them.  They 
are  illustrated  in  Figure  3  (high  power)  and  their  distribu¬ 
tion  in  the  gland  is  shown  in  Text  Figures  3,  4  and  5. 

2.  Connective  Tissue — The  parathyroid  is  always  sepa¬ 
rated  from  the  thyroid  by  a  fibrous  capsule  and  varying  amounts 
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1.  Narrow  peripheral  zone  of  light  cells. 

‘J.  Eight  cells  composing  the  greater  part  of  the  gland. 

3.  Narrow  zone  of  chromophlles,  with  light  cells  beneath. 

4.  Chromophlles  spreading  inward  from  the  exposed  edge  of  the  gland. 

5.  Chromophlles  composing  the  entire  parenchyma  except  for  small  islands 
of  chief  cells  (C). 

6.  Gland  with  large  islands  of  connective  tissue. 
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of  connective  tissue  are  present  throughout  tlie  gland  itself. 
In  some  cases  there  are  no  strands  of  fibrous  tissue  visible 
under  the  low  power  of  the  microscope,  but  fibroblasts  may 
be  seen  on  closer  examination,  and  fine,  isolated  fibers.  In 
other  instances  larger  strands  and  islands  of  white  fibrous  tis¬ 
sue  are  to  be  seen  cutting  the  parenchyma  in  various  directions. 
This  last  condition  is  illustrated  in  Text  Figure  6. 

Cells  are  sometimes  present  in  the  connective  tissue  which 
may  be  called  true  eosinophiles.  They  have  a  large  cell  body 
eonsi)icuously  filled  with  scarlet  granules.  The  nucleus  is  pyk- 
notic.  These  have  been  found  only  in  the  material  coming 
from  the  University  of  Minnesota.  Cells  of  a  similar  size,  shape 
and  position  have  been  seen  in  the  specimens  from  our  own 
colony,  but  here  the  .staining  reaction  is  different.  In  our 
specimens  the  cells  have  a  basophilic  reaction  or  have  the  lav¬ 
ender  color  of  neutrophilic  leucocytes.  The  basophiles  show  a 
less  pronounced  pyknosis,  and  the  neutrophiles  a  clearly  vesi¬ 
cular  nucleus.  These  cells  are  not  confined  to  the  parathyroid, 
but  may  be  found  in  the  connective  tissue  surrounding  the  thy¬ 
roid  follicles  and  in  the  connective  tissue  of  the  thymus  and 
lymph  nodes  of  the  neck  region.  We  have  not  found  them  in 
sections  of  hypophysis,  spleen,  kidney  or  liver.  The  eosino¬ 
philes  are  illustrated  iu  Figure  4,  the  basophiles  in  Figure  fi. 

Discuasion  of  Types  of  Cells:  The  chief  cells  are,  in  our 
opinion,  the  only  functionally  important  type  in  the  parathy¬ 
roid  of  the  rat.  They  are  the  only  kind  present  in  all  speci¬ 
mens,  and  in  the  great  majority  of  cases  the  entire  paren¬ 
chyma  is  composed  of  them.  To  suppose  they  are  not  function¬ 
ally  important  one  must  assume  that  the  gland  is  inactive  in 
most  of  the  material  we  have  examined.  The  experimental  work 
described  below  substantiates  the  belief  that  no  other  type  of 
cell  furnishes  an  index  of  the  activity  of  the  parathyroid. 

The  cells  of  the  light  zone,  since  they  have  the  same  stain¬ 
ing  reaction  as  the  chief  cells,  are  probably  a  modification  of 
the  latter.  They  are  not  senescent  cells,  since  mitoses  are  often 
present  in  this  zone.  It  is  more  probable  that  they  represent 
a  region  in  which  rapid  growth  is  taking  place.  Tanberg  (1916) 
notes  what  must  be  similar  cells  in  cat  parathyroids  which  are 
undergoing  hypertrophy.  He  describes  them  as  large  trans¬ 
parent  cells  with  eccentric  nuclei,  rich  in  chromatin.  It  is  pos- 
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sible,  however,  that  the  light  zone  is  the  result  of  some  slight 
variation  in  technique  and  is  quite  without  functional  signifi¬ 
cance. 

The  ehromophile  cells  are  unquestionably  the  result  of 
postmortem  changes.  It  was  at  first  supposed  that  their  ap¬ 
pearance  in  one  group  and  absence  from  others  might  be  due 
to  some  difference  in  the  environment  of  the  stock.  But  ex¬ 
periments  with  material  from  our  own  colony  have  shown  that 
the  dark  cells  do  not  appear  as  the  result  of  any  change  in  the 
surroundings  of  the  colony.  They  appear,  however,  in  ma¬ 
terial  which  has  been  dissected  out  and  kept  under  a  glass 
jar  for  some  time  before  it  is  fixed.  Chromophiles  are  con¬ 
spicuous  in  specimens  from  the  Wistar  Institute  and  from  the 
University  of  Minnesota,  and  all  of  these  had  been  carefully 
dissected  and  weighed.  They  must,  therefore,  have  been  out 
of  the  rats  from  which  they  were  taken  for  some  time  before 
they  were  fixed,  giving  an  opportunity  for  postmortem  changes 
to  take  place.  The  character  and  distribution  of  the  cells  is 
such  as  to  support  the  belief  that  they  are  the  result  of  drying 
or  pinching.  As  we  have  said,  they  make  their  first  appear¬ 
ance  at  the  outside  edge  of  the  gland  where  it  is  not  covered 
by  the  thyroid,  and  spread  inwards  from  that  position.  ]\Ia- 
terial  from  the  Wistar  Institute  prepared  according  to  our 
technitiue  shows  no  ehromophile  cells. 

The  eosinophilic  and  basophilic  cells  found  in  the  connec¬ 
tive  tissue  are  to  be  classed  as  plasma  cells  rather  than  as  cells 
belonging  particularly  to  the  parathyroid,  since  they  may  be 
seen  in  the  connective  tissue  of  other  organs  in  this  region. 
It  seems  most  unlikely  that  they  have  anything  to  do  with  the 
function  of  the  parathyroid. 

COMP.VRISON  WITH  C.VT  AND  HUMAN  .VI.VTERIAL 

After  we  had  determined  the  source  of  the  dark  cells  of 
the  parathyroid  of  the  rat  the  question  arose  whether  these 
correspond  to  the  eosinophile  cells  described  in  the  human 
glands  and  in  those  of  the  cat.  Parathyroids  from  eleven  cats 
were  examined  and  compared  with  the  rat  material.  As  may 
be  seen  from  Figure  6,  the  chief  cells  of  cat  parathyroids  are 
essentially  like  those  in  the  rat,  but  their  arrangement  is  some¬ 
what  different.  Follicles,  which  we  have  never  found  in  rat 
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material,  are  not  infrecjuent  in  cat  parathyroids.  There  is  a 
considerable  amount  of  connective  tissue  arranged  in  tine 
strands,  but  we  -have  not  found  specimens  with  large  areas  of 
fibrous  tissue  in  them.  We  found  that  if  the  glands  are  sub¬ 
jected  to  drying,  as  those  of  the  rat  had  been,  the  chief  cells 
were  transformed  into  dark  cells  with  pyknotic  nuclei  which 
are  similar  in  every  essential  to  the  dark  cells  of  the  rat  para¬ 
thyroid. 

These  are  not,  however,  the  eosinophiles  described  by  Welsh. 
In  one  gland  from  the  forty-four  examined  we  found  a  group 
of  cells  which  correspond  to  his  description  of  eosinophiles. 
These  are  illustrated  in  Figure  7.  They  are  much  larger  than 
the  chief  cells  and  have  a  granular  cytoplasm  stained  a  pale 
red  in  this  specimen.  There  is  no  mistaking  these  cells;  after 
seeing  a  group  one  is  convinced  that  he  could  not  possibly  over¬ 
look  them  in  any  other  specimen. 

We  have  obtained  only  two  sets  of  human  parathyroids 
in  this  laboratory,  hxit  one  of  these  shows  very  striking  eosino¬ 
philes,  illustrated  in  Figure  8.  It  may  be  seen  from  this  tig- 
ui’e  that  the  chief  cells  of  the  human  parathyroid  are  not  exactly 
like  those  of  the  rat.  The  most  noticeable  difference  is  that 
the  cytoplasm  is  more  vacuolated  and  the  cell  walls  more  prom¬ 
inent.  However,  as  neither  of  our  specimens  was  from  a  per¬ 
fectly  healthy  individual,  they  may  present  conditions  which 
are  abnormal.  The  eosinophiles  figured  are  comparable  to  those 
of  the  cat,  but  they  took  the  stain  more  deeply  and  uniformly. 
They  show  the  striking  similarity  to  the  eosinophiles  of  the 
hypophysis,  which  has  been  noted  by  Koopman. 

Our  study  of  the  parathyroid  of  the  rat  does  not  yield  pos¬ 
itive  information  as  to  the  conditions  which  lead  to  the  pres¬ 
ence  of  Welsh’s  cells,  since  such  cells  are  not  found  in  the  rat 
at  all.  We  may  point  out,  however,  the  following  facts  which 
make  us  doubt  that  the.se  cells  are  the  functional  cells  of  the 
gland.  Whatever  may  govern  their  appearance  in  human  be¬ 
ings,  they  were  found  in  a  very  small  proportion  of  the  cats 
only  one  out  of  eleven  specimens.  The  cats  were  vagrants  of 
various  ages,  both  sexes,  and  different  conditions  of  nutrition. 
It  is  hard  to  believe  that  the  other  ten  cats  had  non-functional 
parathyroids;  and  impossible  to  think  that  the  gland  was  not 
active  in  any  of  the  hundreds  of  rats  examined  by  us.  We  are 
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obliged  to  conclude  either  that  the  parathyroid  of  the  white 
rat  has  not  the  same  function  as  that  of  man,  or  that  the  eosin- 
ophiles  are  not  the  most  important  cells  of  the  human  para¬ 
thyroid. 

EFFECT  OF  VARIOUS  CONDITIONS  ON  THE  HISTOLOGY  OF  THE 
PARATHYROID 

1.  Age  Changes:  Since  the  susceptibility  of  the  rat  to 
tetania  parathyreopriva  seems  to  vary  with  age  our  material 
has  been  scrutinized  with  particular  care  to  see  if  there  were 
a.  corresponding  morphological  change.  Animals  have  been 
selected  at  the  following  periods:  New-born,  twenty-one  days, 
thirty  days,  fifty  days,  seventy  days,  and  one  hundred  and 
fifty  days.  The  changes  observed  are  in  the  number  of  mitoses, 
rather  than  in  the  character  of  the  cells  themselves.  Mitoses 
are  frecpient  in  the  parathyroids  of  the  new-born  rat,  the  count 
running  as  high  as  forty-five  figures  in  a  small  gland.  Tlie  con¬ 
dition  of  active  cell  divislun  persists  through  the  nursing  jieriod. 
Specimens  killed  at  the  age  of  twenty-one  days  still  show  many 
mitotic  figun's.  By  the  time  the  rat  is  thirty  days  old,  mitosis 
has  greatly  decreased,  and  it  is  only  in  e.xceptional  cases  that 
more  than  four  or  five  figures  are  to  be  found  in  specimens  of 
this  age.  The  exceptions  are  the  glands  of  rats  which  are  no¬ 
ticeably  undersized.  These  show  also  a  type  of  arrangement 
of  the  cells  which  is  like  that  of  the  younger  siiecimens.  Ap¬ 
parently  a  second  period  of  active  mitosis  occurs  some  time 
between  fifty  and  seventy-five  days.  As  fifty  and  seventy-five 
days  were  the  periods  originally  selected  for  our  study  we  have 
only  a  few  specimens  falling  between  these  ages.  Several  of 
these,  however,  show  a  marked  increase  in  mitosis.  Further 
study  will  show  whether  there  is  a  marked  increase  in  the  size 
of  the  gland  occurring  regularly  at  this  time. 

The  arrangement  of  the  cells  changes  gradually  with  ad¬ 
vancing  age  from  an  indefinite  one  to  a  fairly  definite  organi¬ 
zation  into  cords.  This  goes  along  with  a  gradual  increase  in 
the  fine  strands  of  connective  tissue  l.ving  between  tbe  cords. 
The  two  conditions  are  illustrated  in  Figure  9  (new-born')  and 
10  (.seventy-five  days).  Tbe  change  usually  begins  between 
the  thirtieth  and  fiftieth  tlays;  the  arrangement  is  seldom  seen 
in  thirty-day  specimens  and  usually  found  in  fifty-day  ma- 
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material,  are  not  infrequent  in  cat  parathyroids.  There  is  a 
considerable  amount  of  connective  tissue  arranged  in  fine 
strands,  but  we  have  not  found  specimens  with  large  areas  of 
fibrous  tissue  in  them.  We  found  that  if  the  glands  are  sub¬ 
jected  to  drying,  as  those  of  the  rat  had  been,  the  chief  cells 
were  transformed  into  dark  cells  with  pyknotic  nuclei  which 
are  similar  in  every  essential  to  the  dark  cells  of  the  rat  para¬ 
thyroid. 

These  are  not,  however,  the  eosinophiles  described  by  Welsh. 
In  one  gland  from  the  forty-four  examined  we  found  a  group 
of  cells  which  correspond  to  his  description  of  eosinophiles. 
These  are  illustrated  in  Figure  7.  They  are  much  larger  than 
the  chief  cells  and  have  a  granular  cytoplasm  stained  a  pale 
red  in  this  specimen.  There  is  no  mistaking  these  cells;  after 
seeing  a  group  one  is  convinced  that  he  could  not  possibly  over¬ 
look  them  in  any  other  specimen. 

We  have  obtained  only  two  sets  of  human  parathyroids 
in  this  laboratory,  but  one  of  these  shows  very  striking  eosino¬ 
philes,  illustrated  in  Figure  8.  It  may  be  seen  from  this  fig¬ 
ure  that  the  chief  cells  of  the  human  parathyroid  are  not  exactly 
like  those  of  the  rat.  The  most  noticeable  difference  is  that 
the  cytoplasm  is  more  vacuolated  and  the  cell  walls  more  prom¬ 
inent.  However,  as  neither  of  our  specimens  was  from  a  per¬ 
fectly  healthy  individual,  they  may  present  conditions  which 
are  abnormal.  The  eosinophiles  figured  are  comparable  to  those 
of  the  eat,  but  they  took  the  stain  more  deeply  and  uniformly. 
They  show  the  striking  similarity  to  the  eosinophiles  of  the 
hypophysis,  which  has  been  noted  by  Koopman. 

Our  study  of  the  parathyroid  of  the  rat  does  not  jdeld  pos¬ 
itive  information  as  to  the  conditions  which  lead  to  the  pres¬ 
ence  of  Welsh’s  cells,  since  such  cells  are  not  found  in  the  rat 
at  all.  We  may  point  out,  however,  the  following  facts  which 
make  us  doubt  that  these  cells  are  the  functional  cells  of  the 
gland.  Whatever  may  govern  their  appearance  in  human  be¬ 
ings,  they  were  found  in  a  very  small  proportion  of  the  cats 
only  one  out  of  eleven  specimens.  The  cats  were  vagrants  of 
various  ages,  both  sexes,  and  different  conditions  of  nutrition. 
It  is  hard  to  believe  that  the  other  ten  cats  had  non-functional 
parathyroids;  and  impossible  to  think  that  the  gland  was  not 
active  in  any  of  the  hundreds  of  rats  examined  by  us.  We  are 
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obliged  to  conclude  either  that  the  parathyroid  of  the  white 
rat  has  not  the  same  function  as  that  of  man,  or  that  the  eosin- 
ophiles  are  not  the  most  important  cells  of  the  human  para¬ 
thyroid. 

EFFECT  OF  VARIOUS  CONDITIONS  ON  THE  HISTOLOGY  OF  THE 
I'ARATHYROID 

1.  Age  Changes:  Since  the  susceptibility  of  the  rat  to 
tetania  pai-athyreopriva  seems  to  vary  with  age  our  material 
has  been  scrutinized  with  particular  care  to  see  if  there  were 
a.  corresponding  morphological  change.  Animals  have  been 
selected  at  the  following  periods:  New-born,  twenty-one  days, 
thirty  days,  fifty  daj’s,  seventy  days,  and  one  hundred  and 
fifty  days.  The  changes  observed  are  in  the  number  of  mitoses, 
rather  than  in  the  character  of  the  cells  themselves.  Mitoses 
are  frecpient  in  the  parathyroids  of  the  new-born  rat,  the  count 
running  as  high  as  forty-five  figures  in  a  small  gland.  The  con¬ 
dition  of  active  cell  divlMlou  persists  through  the  nursing  period. 
Specimens  killed  at  the  age  of  twenty-one  days  still  show  many 
mitotic  figures.  By  the  time  the  rat  is  thirty  days  old,  mitosis 
has  greatly  decreased,  and  it  is  only  in  e.xceptional  cases  that 
more  than  four  or  five  figures  are  to  be  found  in  specimens  of 
this  age.  The  exceptions  are  the  glands  of  rats  which  are  no¬ 
ticeably  undersized.  These  show  also  a  type  of  arrangement 
of  the  cells  which  is  like  that  of  the  younger  specimens.  Ap¬ 
parently  a  second  period  of  active  mitosis  occurs  some  time 
between  fifty  and  seventy-five  days.  As  fiftj’^  and  seventy-five 
days  were  the  periods  originally  selected  for  our  study  we  have 
only  a  few  specimens  falling  between  these  ages.  Several  of 
these,  however,  show  a  marked  increase  in  mitosis.  Further 
study  will  show  whether  there  is  a  marked  increase  in  the  size 
of  the  gland  occurring  regularly  at  this  time. 

The  arrangement  of  the  cells  changes  gradually  with  ad¬ 
vancing  age  from  an  indefinite  one  to  a  fairly  definite  organi¬ 
zation  into  cords.  This  goes  along  with  a  gradual  increase  in 
the  fine  strands  of  connective  tissue  lying  between  the  cords. 
The  two  conditions  are  illustrated  in  Figure  9  (new-born)  and 
10  (seventy-five  days).  The  change  usually  begins  between 
the  thirtieth  and  fiftieth  days;  the  arrangement  is  seldom  seen 
in  thirty-day  specimens  and  usually  found  in  fifty-day  ma- 
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terial.  The  fine  strands  of  connective  tissue  increase  with  age, 
but  the  presence  of  large  masses  of  fibrous  tissue  seems  to  be 
independent  of  this  factor.  The  condition  occurs  in  occasional 
cases  from  thirty  to  one  hundred  and  fifty  days.  So  far  we 
have  not  correlated  it  with  any  factor  of  the  environment. 

2.  Nervous  Condition:  The  results  obtained  by  Dr.  Ham¬ 
mett  indicate  that  the  susceptibility  of  the  rat  to  tetania  para- 
thyreopriva  varies  aeeording  to  the  nervous  condition  of  the 
animal.  In  a  series  of  operations  he  found  the  mortality  to 
bo  78  per  eent  among  ordinaiy  stoek  rats  and  only  13  per  cent 
among  gentled  rats.  We  have  studied  histologically  the  para¬ 
thyroids  of  gentled  rats,  comparing  them  with  those  of  stock 
rats  and  also  with  those  of  wild  gray  rats  which  we  eaught  in 
wire  traps.  In  a  preliminary  report  (1923)  we  stated  that  the 
parathyroids  of  gentled  rats  show  areas  of  hyaline  material 
which  we  believed  to  be  a  sign  of  degeneration  of  the  paren¬ 
chyma.  After  further  investigation  of  the  matter  we  are  con¬ 
vinced  that  the  areas  are  extravasated  blood.  A  larger  number 
of  speeimens  show  no  such  changes.  The  parathyroids  of  gentled 
rats  are  not  to  be  distinguished  from  those  of  ordinary  stock 
rats.  Furthermore,  the  parathyroids  of  wild  gray  rats  show 
but  few  differences  from  those  of  stock  and  gentle  albinos. 
Figure  11  is  taken  from  a  gray  rat.  Gray  specimens  show 
often  a  rather  definite  arrangement  of  the  eells  in  the  form  of 
cords.  This  arrangement  has  been  noted  in  the  parathyroids 
of  albinos  also,  especially  in  those  of  older  animals.  It  is, 
therefore,  not  peculiar  to  the  gray  rats  but  it  is  more  common 
among  them  and  is  especially  more  often  seen  in  young  grays 
than  in  young  whites.  The  exact  ages  of  the  gray  rats  are,  of 
course,  not  known,  but  they  cover  a  considerable  range  of  size. 
The  specimens  included  three  pregnant  rats,  which  showed  no 
peculiarities  of  the  parathyroid. 

Measurements  have  been  made  of  the  glands  of  all  three 
groups  of  rats,  but  do  not  as  yet  yield  and  results  that  we  con¬ 
sider  significant.  A  large  variation  in  the  relation  of  the  size 
of  the  parathyroid  to  body  weight  appears  to  exist  in  albino 
rats.  Until  sufficient  material  has  been  accumulated  to  work 
out  a  normal  growth  curve  for  the  gland  it  is  impossible  to 
come  to  definite  conclusions  about  its  size  in  diffei’ent  groups 
of  animals. 
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3.  Other  Factors  Influencing  the  Onset  of  Tetany:  We 
have  investigated  several  other  conditions  which  have  been  said 
to  influence  the  susceptibility  of  rats  and  other  animals  to 
tetania  parathyreopriva.  We  have  not  found  any  structural 
changes  in  the  parathyroid  itself.  A  number  of  rats  have  been 
fed  on  meat  for  a  considerable  length  of  time,  and  their  para- 
thj’i’oids  were  examined  at  the  end  of  the  experiment.  The 
glands  proved  to  be  indistinguishable  from  those  of  rats  fed 
oil  the  ordinary  meat-free  diet  of  the  colony.  Another  group 
of  glands  studied  were  those  taken  from  females  with  new-born 
litters.  The  period  of  pregnancy  and  lactation  is  one  in  which 
the  rat  is  peculiarly  susceptible  to  tetany.  The  glands  of 
nursing  females  and  those  taken  at  various  jieriods  of  preg¬ 
nancy  do  not  show  differences  from  those  of  any  other  rats. 
There  were  twenty  of  the  meat-fed  rats,  ten  of  those  laetating 
and  seven  pregnant  females.  When  no  indication  of  change 
was  seen  the  line  of  work  was  discontinued. 

DISCUSSION  OF  EXPERIMENTAL  RESULTS 

It  appears  to  us  from  the  studies  we  have!  made  of  the 
parathyroid  under  various  conditions  that  the  reason  for  the 
varying  susceptibility  of  the  rat  to  tetania  parathyreopriva  is 
not  to  be  found  in  the  histological  condition  of  the  gland  itself. 
It  may  be  that  there  are  ultra-microscopic  diffi'rences  in  the 
organ.  On  the  other  hand,  the  susceptibility  may  depend  on 
the  iiresence  or  absence  of  accessory  parathyroids  or  on  the 
ability  of  the  animal  to  establish  a  compensatory  mechanism  in 
some  other  organ.  The  solution  of  the  iiroblem  as  far  as  an¬ 
atomy  can  offer  one  may  be  found  not  in  the  histology  of  the 
parathyroid  but  in  that  of  some  other  organ  or  organs  of  the 
body. 

SUMMARY 

Thre«*  types  of  cells  are  to  be  observed  in  the  parathyroids 
of  white  rats:  chief  cells,  light  cells  and  chromophiles.  The 
chief  cells  are  the  most  constant  and  are  undoubtedly  the  func¬ 
tionally  important  cells  of  the  gland. 

Age  changes  are  slight,  consisting  in  differences  in  arrange¬ 
ment  of  cells  rather  than  in  varying  kinds  of  cells.  Pregnane}’, 
differences  in  nervous  condition,  and  differences  in  <liet  do  not 
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PLATE  1 

Fig.  1.  Chief  cells.  Albino  rat  thirty  clays  old. 

Fig.  2.  Chic‘f  cells  and  i)ale  cells  at  the  periphery  of  the  glam 
Fig.  8.  Chromophile  ccdls. 

Fig.  4.  Eosinojdiile  cells  in  the  coniu>ctive  tissue. 

Fig.  5.  Basophile  cells  in  the  connective  tissue. 
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PLATE  II 

Fi^.  6.  Chief  eells  from  parathyi’oici  of  cat,  showing  arrange¬ 
ment  in  a  follicle. 

Fig.  7.  Eosinophiles  (Welsh’s  eells)  from  the  parathyroid 
of  a  cat. 

Fig.  8.  Eosinophiles  (Welsh’s  cells)  from  hnman  parathy¬ 
roid. 
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PLATE  III 

Pig.  9.  Parathyroid  of  new-born  albino  rat. 

Fig.  10.  Parathyroid  of  albino  rat  seventy-five  days  old, 
showing  arrangement  of  chief  cells  in  cords. 

Fig.  11.  Parathyroid  of  gray  rat. 
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produce  morphological  changes  in  the  parathyroid.  The  glands 
of  wild  gray  rats  are  indistinguishable  from  those  of  albinos. 

A  comparison  of  the  rat  material  with  parathyroids  of  cats 
and  with  human  specimens  shows  that  the  eosinophiles  which 
have  been  observed  in  man  are  rare  in  cats  and  have  no  counter¬ 
part  in  rats. 

I  take  pleasure  in  acknowledging  my  indebtedness  to  Dr. 
H.  II.  Donaldson  for  his  advice  and  for  the  material  supplied  by 
him.  Also  to  IMr.  Chandler  of  the  University  of  Arkansas,  whose 
assistance  has  been  most  valuable. 
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HEMOSIDEROSIS:  A  CASE  OP  “BRONZE  DIABETES” 

WITH  ENDOCRINE  DISTURBANCES  (SEXUAL 
REGRESSION) 

PHIL  L.  MARSH,  M.D. 

From  the  Department  of  Internal  Medicine,  Medical  School, 
University  of  Michigan 

The  disorder  of  metabolism,  variously  called  bronze  dia¬ 
betes,  diabete  bronze,  hemocbromatosis  and  hemosiderosis,  is  so 
infrequently  encountered  as  to  be  of  unusual  interest.  Howard 
(1)  found  only  75  eases  in  the  literature  through  the  year  1918, 
and  since  then  very  few  have  been  added.  The  case  which  it  is 
the  object  of  this  coinmunication  to  describe  is  worthy  of  note 
because  it  presents  not  only  the  usual  feature  of  this  relatively 
rare  syndrome,  but  also  shows,  in  sexual  i-egression,  evidence  of 
a  profound  endocrine  disturbance. 


REPORT  OF  CASE 

A.  Laf,  a  vagrant  laborer  28  years  of  age,  was  admitted  to  the 
University  Hospital  August  16,  1922,  complaining  of  excessive  thirst 
and  urination,  and  of  weakness.  He  was  born  of  French  parents  in  the 
United  States.  His  history  was  of  no  medical  interest  up  to  the  age 
of  17.  Until  that  time  his  development  was,  in  his  estimation,  entirely 
normal.  He  believed  that  there  was  nothing  unusual  in  his  sexual 
capacity  and  he  stated  that  he  had  frequently  indulged  in  coitus. 
During  this  year,  however,  he  found  himself  sexually  impotent,  and 
he  observed  that  he  did  not  require  shaving  as  did  others  of  his  age. 
Both  these  conditions  remained  unchanged  during  the  ten  years 
previous  to  his  admission  to  the  ward.  He  had  observed  no  changes 
in  figure  or  in  his  genitalia  after  he  was  17  years  old. 

Five  weeks  before  he  came  to  the  hospital,  he  suffered  from  an 
unappeasable  thirst,  and  found  that  he  was  urinating  frequently  and 
copiously.  Associated  with  these  symptoms  were  progressive  weak¬ 
ness,  lassitude  and  loss  of  weight;  no  clear  record  of  the  latter  could 
be  obtained,  but  he  stated  that  during  the  previous  winter  he  had 
weighed  164  lbs.,  and  that  his  loss  to  121  lbs.  had  occurred  almost 
entirely  in  the  previous  five  weeks.  He  was  not  certain  that  his  skin 
had  ever  been  any  less  pigmented  than  it  was  at  the  time  of  his  first 
examination. 

Examination  showed  a  feminine  type  of  figure.  The  height  was 
66  inches  and  weight  107  lbs.  The  pubic  hair  was  very  sparse  and  of 
the  feminine  distribution,  with  no  extension  toward  the  umbilicus. 
There  were  a  few  fine  hairs  on  the  face  and  in  the  axillae.  The  skin 
over  the  entire  body  was  copper  brown,  somewhat  icteric,  resembling 
the  tan  resulting  from  exposure  to  sunlight.  The  pigmentation  was 
most  intense  over  the  hands,  face,  neck  and  arms.  The  skin  of  the 
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backs  of  the  hands  was  mottled,  with  small  areas  2-3  mm.  in  diameter 
in  which  the  pigmentation  was  much  less  intense  than  in  the  sur¬ 
rounding  areas. 

The  teeth  were  in  very  poor  condition.  The  heart  was  enlarged 
to  percussion,  and  the  cardiac  area  as  determined  by  orthodia¬ 
gram  was  162^/r  of  normal.  There  were  numerous  extrasystoles 
which  were  shown  by  electrocardiographic  records  to  be  of  both 
auricular  and  ventricular  origin.  The  liver  was  enormously 
enlarged,  presenting  itself  to  inspection  as  a  dome-shaped  mass 
between  the  ensiform  cartilage  and  the  umbilicus.  The  left  lobe  was 
especially  enlarged.  The  liver  was  firm,  the  edge  sharp  and  the 
surface  nodular.  The  spleen  was  palpable.  The  veins  over  the  abdo¬ 
men  were  somewhat  more  prominent  than  is  usual.  The  genitalia 
were  of  the  pre-adolescent  type  and  the  testicles  were  about  1  cm.  in 
long  diameter.  The  neui’ological  examination  was  negative. 

X-ray  plates  of  the  region  of  the  pituitary  gland  revealed  no 
evidence  of  abnormality.  X-ray  examination  of  the  gastro-intestinal 
tract  after  a  barium  meal  showed  no  unusual  features  except  rapid 
emptying  of  the  large  bowel.  The  blood  Wassermann  was  negative. 
Blood  examination  showed:  hemoglobin,  80^1;  R.  E.  C.,  4,100,000  per 
ccm.;  W.  B.  C.,  6,500  per  ccm.;  smear  and  differential,  normal.  Blood 
sugar  at  admission  was  320  mg.  per  100  cc.  A  blood  culture  gave 
negative  results.  The  fragility  of  the  red  blood  cells  was  normal. 
The  blood  pressure  was  120  systolic,  80  diastolic.  The  stools  were 
normal.  In  the  urine  .59  gm.  glucose  was  found  in  the  first  24  hour 
specimen;  hemosiderin  was  demonstrated  by  the  method  described  by 
Rous  (2) ;  the  urine  was  otherwise  negative,  including  the  ferric 
chloride  test.  The  basal  metabolic  rate  was  within  the  limits  of  nor¬ 
mal  variation.  An  excised  specimen  of  skin  was  described  by  Dr. 
A.  S.  Warthin  as  follows: 

‘■With  luMUMlum  iin<I  (‘osiii  sliiiDinii.  (In'  skin  sliows  n  lirxwn  to  yollowish 
lirnwn  iiiKinctit  <listril)'itril  nonrly  iinifornily  nt  (In*  loyc'l  of  tlio  iwsal  colls  of  the 
•■nidi'i'nils.  In  (In'  sitontion  it  si'cms  to  in'  located  in  tiie  niocesses  of  the  eon- 
nective  celis  runnin"  hetween  the  eoitln-iiai  celis.  ratiter  than  in  the  epithelial 
cells  themselves.  'I'lie  a'l’onnt  of  picm<‘nt  corresponds  to  that  found  in  a  very 
lieavy  tan  or  a  liulit  mulatto,  and  with  this  stain  cannot  he  differentiated  from 
melanin.  Wit'i  alum  carmine  staininc  an  additional  piementation  can  lie  seen 
in  the  f'lrni  of  jrlisteninir  Intracellnlar  crannies  oceurrlnc  In  the  basement  mem- 
lirane  of  tlie  sweat  plands.  With  llie  Iterlln  P.liie  reaction  Iioth  of  these  pigments 
are  found  to  lie  iron  containing:  that  around  the  sweat  glands  stains  a  deep 
Ivight  lilne  as  if  composed  of  hemosiderin  alone,  while  that  in  the  epidermis  Is 
of  a  grec'nish  line  as  if  from  a  mixture  of  liemosiderin  with  hematoldin  or 
melanin,  prolialilv  the  latter." 

The  course  of  the  disease  in  the  hospital  was  characterized  by  a 
vprv  rapid  loss  of  ability  to  utilize  gluco.se.  At  first  there  was  no 
difiicu'tv  in  k°eping  his  urine  free  of  sugar  on  diets  of  the  tvne 
described  by  Newburgh  and  Marsh  (3),  but  within  two  months  this 
became  impossible  in  spite  of  extreme  reduction  on  the  diet,  and 
efforts  to  control  the  glvcosuria  were  abandoned.  He  died  in  diabetic 
coma  November  16.  1922,  exactly  three  months  after  admission  to  the 
ward,  and  only  a  little  more  than  four  months  after  the  onset  of 
active  diabetic  .svmntoms.  The  body  was  examined  nine  and  one-half 
hours  after  death.  Following  is  a  summary  of  the  autopsy  as  reported 
bv  Dr.  A.  S.  Warthin,  to  whom  I  am  grateful  for  permission  for 
its  use. 


AUTOPSY 

Brain:  The  meninges  show  congestion  and  edema.  In  the  sub¬ 
arachnoidal  snace  are  great  numbers  of  hyaline  concentric  concre¬ 
tions.  some  with  lime  salt  deposit.  No  pigmentation  is  found  in  the 
sections  not  treated  with  iron.  The  meninges  are  thickened,  'fhe  ven¬ 
tricular  ependvma  other  than  that  of  the  choroid  plexus  .shows  no 
pigment  in  untreated  sections. 
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The  choroid  plexus  shows  evidence  of  chronic  passive  congestion 
with  acute  exacerbation.  Numerous  brain  sand  concretions  are  pres¬ 
ent.  Ependymal  layer  shows  very  irregular  hemosiderosis.  In  some 
areas  the  cells  are  packed  full  of  hemosiderin  granules.  In  others,  the 
pigment  is  barely  visible. 

The  pineal  gland  contains  a  few  sand  bodies  and  shows  very 
slight  pigmentation. 

Pituitary:  The  anterior  lobe  shows  some  patches  of  increased 
stroma.  There  is  marked  congestion.  An  excessive  number  of 
basophilic  cells  and  an  irregular  hemosiderosis  of  the  gland  cells  is 
seen.  In  the  intermediate  lobe  there  is  a  fibrosis  and  the  nervous 
tissue  shows  no  pigmentation. 

The  spinal  cord  shows  post-mortem  change  but  no  pigmentation. 

Heart  gross  features:  The  cardiac  apex  is  at  the  upper  border 
of  the  fifth  rib  in  the  anterior  axillary  line.  The  organ  weighs  400 
grams.  It  measures  15xl2x4'a  cm.  The  sub-epicardial  fat  is  exceed¬ 
ingly  scant  in  amount.  Some  serious  atrophy  is  shown.  Towards 
the  base  there  are  a  few  small  sub-epicardial  hemorrhages.  The 
apex  is  formed  jointly  by  both  ventricles,  the  right  ventricle  seeming 
to  be  proportionately  larger  than  the  left.  Near  the  apex,  on  the 
surface  of  the  left  ventricle  there  is  a  small  soldier’s  spot. 

Of  the  right  heart,  the  ventricular  wall  is  4  mm.  in  thickness. 
It  is  very  pale,  apparently  from  a  deep  fatty  infiltration,  but  the  fat 
is  nearly  devoid  of  lipoid  substance.  Of  the  left  heart,  the  ventricular 
wall  averages  14  mm.  in  thickness.  The  cavity  of  the  left  ventricle 
is  somewhat  globular  in  outline,  as  from  moderate  dilatation,  without 
muscular  hypertrophy.  No  fibroid  patches  are  visible  to  the  naked 
eye.  All  portions  of  the  myocardium  show  a  definite  yellowish-brown 
color,  more  marked  than  that  usually  seen  in  brown  atrophy  and 
probably  due  to  hemochromatosis. 

Microscopic  examination  shows  marked  fibrosis  which  is  very 
diffuse  and  most  marked  toward  the  endocardium  with  individual 
heart  muscle  fibres,  many  of  which  show  marked  hypertrophy  and 
others  atrophy.  The  majority  of  the  fibers  contain  hemosiderin, 
irregularly  arranged  within  the  cell,  but  not  showing  the  arrange¬ 
ment  of  hemofuscin.  Frequently  peri-nuclear,  in  some  cases  it  is  at 
one  pole  of  the  fibre,  away  from  the  nucleus,  while  in  other  cases  it 
is  diffuse  throughout  the  cells.  In  more  atrophic  fibers  the  pigment 
is  concentrated  and  appears  darker.  In  the  stroma  there  are  numer¬ 
ous  pigmented  fibroblasts  and  endothelial  cells.  The  pigmentation  of 
the  heart  muscle  is  most  marked  in  the  fibroid  areas  nearest  the  endo¬ 
cardium. 

The  aorta  shows  very  slight  sclerosis  with  no  pigmentation  appar¬ 
ent  in  the  untreated  sections. 

The  lungs  show  the  characteristics  of  chronic  passive  congestion 
with  acute  exacerbation  and  edema.  Occasional  pigment-containing 
cells  are  seen  in  the  alveoli,  the  pigment  being  hemosiderin.  The 
bronchial  nodes  are  atrophic  and  show  moderate  anthracosis,  but 
relatively  little  hemosiderin.  The  larger  bronchi  show  a  severe 
chronic  catarrhal  bronchitis  with  striking  hemosid.'’rosis  of  the 
mucous  glands,  many  cells  of  which  are  packed  with  hemosiderin 
granules.  One  lung  shows  a  chronic  thickening  of  the  pleura. 
Frozen  sections  show  marked  lipemia  with  fatty  embolism. 

The  tonsils  are  atrophic  with  marked  bone  and  cartilage.  The 
neighboring  mucous  glands  show  hemosiderosis  of  the  cells. 

In  the  larynx  and  pharynx  all  mucous  glands  show  marked 
hemosiderosis. 

The  thymus  is  persistent  and  hyperplastic  with  great  numbers 
of  corpuscles  of  Hassal  present  in  various  stages  of  concretion  forma- 
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tion;  many  are  calcareous.  Numerous  pigmented  cells  are  seen  in 
the  stroma. 

The  thyroid  colloid  is  somewhat  increased.  In  the  larger  fol¬ 
licles  it  shows  a  peculiar  granulation  and  conglomerate  formation 
with  some  lime  salt  deposit.  The  cells  lining  the  acini  show  more  or 
less  hemosiderosis.  In  the  iron  reaction  preparation  the  hemo¬ 
siderosis  is  found  to  be  very  irregularly  distributed. 

Spleen  gross  features:  The  organ  weighs  320  grams.  It  meas¬ 
ures  17x11x4  cm.  It  is  nearly  free,  except  a  very  few  small  adhesions 
to  the  omentum  about  the  hilus.  Upon  bleeding  out  it  Womes  some¬ 
what  smaller  with  moderate  wrinkling  of  the  capsule.  Externally 
there  are  no  gross  changes  evident.  On  section  the  spleenic  pulp  is  a 
rather  pale  reddish-purple  with  only  moderate  congestion.  It  does 
not  show  hemosiderosis  to  the  naked  eye.  No  lymphoid  hyperplasia 
and  no  increase  in  stroma  are  seen. 

Microscopic  examination  shows  marked  lymphoid  atrophy,  diffuse 
fibrosis  and  sclerosis  of  vessels.  The  amount  of  hemosiderosis,  while 
greater  than  that  of  the  normal  spleen,  does  not  in  any  way  compare 
with  the  hemosiderosis  of  the  lymph  nodes. 

The  large  intestine  shows  marked  chronic  catarrh  but  no  pig¬ 
mentation  of  the  mucoid  cells. 

The  appendix  shows  post-mortem  change  in  the  mucosa.  No  pig¬ 
mentation  of  the  wall  is  found. 

The  small  intestine  shows  chronic  catarrh  with  pigmented  epithe¬ 
lial  cells  toward  the  base  of  the  glands  and  in  the  stroma,  with  slight 
hemosiderosis. 

The  stomach  shows  slight  chronic  catarrh.  Both  chief  and 
parietal  cells  show  marked  hemosiderosis,  while  the  mucous  cells  of 
the  upper  layer  show  practically  none. 

Pancreas  gross  features:  The  organ  is  of  about  normal  size  but 
definitely  softer  than  normal.  On  section  the  peri-pancreatic  fat  is 
found  to  be  scant  in  amount  and  quite  edematous  and  shows  a  very 
large  number  of  small,  pinhead-sized  areas  of  fat  necrosis.  The 
pancreatic  substance  is  deep  purplish,  reddish-brown  in  color,  appear¬ 
ing  almost  hemorrhagic.  The  lobules  are  less  distinct  than  normal, 
although  there  are  coarse  bands  of  stroma  and  stripes  of  fat  necrosis 
over  the  cut  surface. 

Microscopic  examination  shows  complete  post-mortem  digestion 
and  marked  atrophy  of  the  lobules.  In  the  body  and  toward  the  tail 
there  is  marked  fatty  atrophy.  Increase  of  stroma  with  inflammatory 
infiltration  is  present;  also  marked  chronic  pancreatitis.  The  cells 
of  the  atrophic  acini  contain  hemosiderin  in  about  the  same  degree 
as  the  liver  cells.  The  pancreatic  ducts  are  dilated,  many  of  them 
with  thickened  walls,  and  there  is  a  new  formation  of  ducts  and  acini. 
Hemosiderin  is  also  found  in  the  cells  of  these  new-forming  ducts. 
Only  a  few  islands  of  Langerhans  can  be  found.  These  seem  small 
and  show  a  hemosiderosis  of  their  cells.  No  fibroid  islands  are  found. 
In  the  peri-pancreatic  fat  tissue  there  are  areas  of  inflammatory 
infiltration. 

Liver  gross  features:  The  weight  is  3130  grams.  It  measures 
32x27x7*72  cm.  The  surface  is  very  irregular,  being  cut  into  several 
anomalous  lobules  by  deep  fissures,  and  shows  also  depressed  areas 
which  are  firm,  starlike,  and  show  radiating  fissures.  In  these 
respects  the  liver  suggests  a  hepar  lobntum.  There  is  a  marked  gen¬ 
eral  increase  of  stroma  which  is  appreciable  by  palpation  of  all  por¬ 
tions  of  the  liver.  The  surface  is  uniformly  coarsely  granular  upon 
palpation.  Through  the  capsule,  the  lobules  show  distinctly,  as  cut 
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off  by  interlobular  increase  in  connective  tissue.  The  color  is  definitely 
brown.  The  cut  surface  shows  a  moderate  congestion  and  a  very 
marked  increase  of  stroma  which  is  interlobular  in  its  distribution. 
The  liver  cells  show  a  marked  yellowish-brown  color  as  if  from 
hemochromatosis. 

Microscopically  the  liver  presents  the  picture  of  an  interlobular 
or  atrophic  cirrhosis.  There  is.no  intralobular  increase  of  connective 
tissue.  The  interlobular  connective  tissue  is  quite  hyaline  in  charac¬ 
ter  and  not  very  cellular ;  it  shows  but  little  inflammatory  infiltration, 
but  does  present  a  marked  hyperplasia  and  regeneration  of  small  bile 
ducts  and  liver  cell  cords.  A  majority  of  the  lobules  are  small.  The 
liver  cord  arrangement  is  very  indistinct  and  the  intralobular  capil¬ 
laries  are  collapsed.  The  liver  cells  vary  in  size  and  show  marked 
atrophy,  cloudy  swelling  and  occasional  fat  droplets.  Practically 
every  liver  cell  shows  a  granular  brown  pigment  which  gives  the 
iron  reaction  of  hemosiderin.  This  pigment  is  somewhat  irregularly 
distributed  throughout  the  lobule,  but  in  general  is  more  abundant  in 
the  peripheral  zone.  It  is  still  more  abundant  in  the  atypical,  newly 
formed  liver  cords  and  small  bile  ducts  of  the  interlobular  connective 
tissue.  In  these,  the  pigment  is  more  coarsely  granular  and  clumped 
into  heavier  masses.  It  appears  also  in  some  endothelial  and  con¬ 
nective  tissue  cells  of  the  stroma,  but  is  more  marked  in  the  epithelial 
cells.  In  the  iron  reaction  sections  no  other  pigment  but  hemosiderin 
is  visible.  All  the  pigment  within  the  liver  appears  to  be  iron  con¬ 
taining.  Throughout  the  liver  lobule,  the  star  cells  of  Kupffer  appear 
especially  loaded  with  hemosiderin.  Occasional  lobules  show  groups 
of  liver  cells  in  which  there  is  very  little  iron  pigment  within  the 
liver  cells,  while  the  endothelial  cells  show  a  greater  degree  of 
hemosiderosis.  In  the  liver  cell  the  hemosiderin  occurs  particularly 
in  a  zone  immediately  around  the  nucleus  or  situated  at  one  side  of 
the  nucleus.  Some  nuclei  show  hemosiderin  granules  within  the 
nucleus  itself.  In  the  post-morten  clots  in  the  blood  vessels,  the  fibrin 
threads  give  an  especially  bright  blue  iron  reaction,  quite  different  in 
color  tone  from  the  more  greenish-blue  granules  in  the  liver  cells. 
The  yellow  elastic  tissue  of  some  of  the  blood  vessels  also  gives  a 
bright  blue  iron  reaction.  Localized  hyaline  thickenings  of  the  cap¬ 
sule  without  pigmentation  is  seen. 

The  gall  bladder  shows  chronic  catarrhal  cholecystitis  with  slight 
induration  of  the  wall. 

The  adrenals  in  the  gross  show  a  rather  abundant  fatty  capsule 
with  the  fat  showing  marked  edema  and  some  serious  atrophy.  The 
adrenal  substance  shows  a  marked  atrophy  of  hypoplasia  affecting 
both  cortex  and  medulla.  The  medulla  is  deep  brownish  in  color.  The 
cortex  is  a  pale  yellow  without  definite  patches  of  lipoidosis. 

Microscopically  the  adrenals  show  atrophy;  chronic  passive  con¬ 
gestion;  marked  hemosiderosis  of  the  glomerular  zone  and  slight  of 
the  fascicular  zone,  diminishing  toward  the  reticular.  Around  the 
central  vein  are  groups  of  heavily  pigmented  cells,  apparently  endo¬ 
thelial.  Inflammatory  infiltrations  extend  throughout  the  reticular 
zone  and  medulla.  In  the  iron  reaction  stains  the  preponderance  of 
the  hemosiderin  in  the  glomerular  zone  is  very  striking. 

Kidneys  gross  features:  The  scant  fatty  capsule  shows  some 
serious  atrophy.  The  fibrous  capsule  strips  readily,  leaving  a  surface 
which  is  practically  smooth  and  is  pale  except  for  a  few  dilated  stel¬ 
late  veins.  On  section  there  is  found  a  moderate  general  passive  con¬ 
gestion  and  moderate  cloudy  swelling  of  the  cortex  which  rises  slightly 
above  the  medulla.  The  color  is  practically  normal  with  a  very  faint, 
scarcely  perceptible  yellowish  tint.  The  left  kidney  weighs  235  grams 
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and  measures  15x7x4  cm.;  the  right  weighs  215  grams  and  measures 
13x7x4  cm. 

Microscopic  examination  shows  atrophy,  cloudy  swelling  and 
groups  of  lipoid  cells  in  the  convoluted  tubules.  No  glycogen  deposits 
are  found,  but  numerous  hyaline  casts.  Fibrosis  of  the  basement 
membrane  of  the  pelvis  and  healed  pyelitis  are  seen.  In  sections  not 
treated  with  the  iron  reaction  very  few  tubules  show  any  pigmenta¬ 
tion  and  these  are  chiefly  in  the  medullary  portion.  The  iron  reaction 
shows  the  hemosiderosis  of  the  kidney  to  be  most  marked  in  the  loops 
of  Henle,  both  ascending  and  descending  limbs  and  in  the  corvex  in 
the  straight  tubules  away  from  the  glomeruli.  The  convoluted 
tubules  show  very  little  and  only  an  occasional  glomerulus  shows  any. 

The  urinary  bladder  gives  negative  findings  with  no  pigmenta¬ 
tion  in  the  non-iron  stained  sections. 

The  retroperitoneal  lymph  nodes  show  chronic  lymphadenitis, 
conge.stion  and  edema  with  hyaline  change  and  varying  degrees  of 
hemosiderosis.  The  hemosiderosis  is  found  particularly  in  the  endo¬ 
thelial  cells  of  the  sinuses.  Some  nodes  are  heavily  packed  with 
pigment  while  others  show  relatively  little.  The  retroperitoneal  hemo- 
lyniph  nodes  show  a  marked  degree  of  hemosiderosis  in  the  endo¬ 
thelial  cells  of  the  sinuses  and  great  numbers  of  pigmented 
hemophages.  The  lymphoid  tissue  of  other  lymph  nodes  is  atrophic. 
The  sinuses  show  marked  proliferation  of  the  endothelial  cells  and 
marked  sinus  catarrh,  with  varying  degrees  of  hemosiderosis  of  the 
endothelial  cells. 

The  testes  are  both  present  in  scrotum  and  are  very  small.  On 
section  both  show  a  complete  fibroid  atrophy,  the  fibrous  tissue  being 
somewhat  edematous,  giving  it  a  slightly  gelatinous  consistency.  No 
normal  seminiferous  tubules  can  be  seen. 

Microscopically  complete  aspermatogenesis  is  evident  with  the 
germinal  cells  reduced  to  a  single  layer  showing  marked  vacuola- 
tion  or  completely  absent.  The  basement  membrane  shows  marked 
hyaline  thickening  and  there  is  a  diffuse  increase  of  hyaline  stroma 
but  no  active  inflammation.  The  interstitial  cells  are  greatly  reduced 
with  marked  atrophy.  The  blood  vessels  show  marked  sclerosis.  The 
atrophic  interstitial  cells  show  but  little  pigment,  but  many  of  the 
atrophic  tubules  show  hemosiderosis  in  the  living  cells. 

The  prostate  is  very  small,  like  that  of  a  boy  preceding  puberty. 
Microscopically  it  appears  atrophic  with  very  small  glands.  The 
ducts  show  slight  chronic  inflammation.  Scattered  glands  show 
hemosiderosis  of  the  epithelium. 

The  skiti  shows  slight  melanosis  of  the  rete  of  a  degree  about  like 
that  of  a  light  brunette.  Throughout  the  corium  and  subcutaneous 
tissue  there  are  numerous  large  cells  in  the  connective  tissue,  appar¬ 
ently  lymphatic  endothelial  cells,  packed  with  hemosiderin.  The  cells 
of  the  sweat  and  sebaceous  glands  do  not  show  the  hemosideiin,  but 
the  endothelium  of  the  lymphatics  around  the  gland  shows  the 
pigment. 

The  final  pnthologicol  diagnosis  is:  Atrophic  cirrhosis  with  gen¬ 
eralized  hemosiderosis  and  chronic  atrophic  pancreatitis;  terminal 
lipaemia  (bronzed  diabetes) ;  hemosiderosis  of  liver,  pancreas  adre¬ 
nals,  retroperitoneal  lymph  nodes  and  hemolymph  nodes,  testes,  kid¬ 
neys,  spleen,  thymus,  thyroid,  myocardium,  choroid  plexus,  hypophy¬ 
sis  and  mucous  glands  of  upper  respiratory  tract;  persistent  thymus; 
hypoplasia  of  adrenals;  fibrosis  of  testes;  eunuchoidism;  general 
endocrinopathy;  atrophy  and  passive  congestion  of  all  organs;  old 
tubercles  in  ileo-cecal  and  mesenteric  lymph  nodes. 
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DISCUSSION' 

This  patient  presented  two  distinct  syndromes,  iironze  dia¬ 
betes  and  eunuchoidism.  Several  points  should  be  emphasized 
in  regard  to  each. 

The  clinical  course  and  ])athological  findings  were  entirely 
characteristic  of  pigment  cirrhosis  with  diabetes.  It  is  interest¬ 
ing  to  note  that  none  of  the  factors  that  have  lieen  suggested  as 
etiological  was  found.  Special  attention  was  ])aid  to  the  jiossibil- 
ity  of  chronic  cojipm-  jioisoning,  as  suggested  by  Mallory,  Parker 
and  Nye  (-1),  but  no  history  was  obtained  of  any  .source  of  this 
metal.  The  patient  was  a  male,  as  has  been  true  in  nearly  all 
the  cases  in  the  literature,  but  he  was  somewhat  younger  than 
the  majority  have  been,  the  ages  of  greatest  fre(|ueney  being 
between  40  and  60  years.  The  course'  from  the  onset  symptoms  to 
death,  41/2  months  later,  is  striking  and  the  downward  progress 
as  evidenced  hy  failing  carbohydrate  tolerance  was  remarkably 
rapid. 

The  visceral  abnormalities,  as  determined  by  both  clinical 
and  anatomical  examinations,  were  largely  in  accord  with  pre¬ 
vious  descriptions  of  this  syndrome.  The  enlargement  of  the 
liver,  especially  of  the  left  lobe,  with  cirrhosis,  the  sclerosis  of 
the  pancreas,  and  the  wides])read  pigmentation  are  character¬ 
istic.  Myocardial  degeneration  has  been  described  by  the  jiathol- 
ogists,  hut  this  is  the  first  case  in  which  the  cardiac  condition 
was  sufficiently  serious  to  attract  attention  ante  mortem.  The 
heart  was  shown  to  be  enlarged  by  i>ereussion.  and  the  orthodia¬ 
gram  with  Van  Zwaluwenberg’s  (5)  method  of  mensuration 
showed  an  increase  of  more  than  oOu;  over  normal  size. 

The  pigmentation  was  remarkable  because  of  the  fact  that 
only  one  pigment  could  be  demonstrated  and  because  of  the  large 
variety  of  tissues  in  which  it  was  found. 

It  is  ordinarily  stated  that  one  of  the  characteristics  of 
bronze  diabetes  is  the  )>resence  of  hemosiderin,  a  jiigment  giving 
an  iron  reaction,  and  hemofnesin,  giving  no  iron  reaction. 
Sprunt  (6)  has  pointt'd  out  that  with  the  more  modern  methods 
of  staining  a  larger  proportion  of  the  pigment  was  found  to  be 
hemosiderin  than  was  found  by  the  earlier  observei-s.  In  the  ease 
here  <lescril)ed  tin*  jiathologists  found  no  ])igment  other  than 
hemosiderin.  Kven  in  the  liver  Dr.  Warthin  states  “no  other 
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pigment  than  hemosiderin  is  visible.  All  the  pigment  in  the 
liver  seems  to  he  iron  containing.”  For  this  reason  the  term 
hemosiderosis  is  applied  to  this  case  rather  than  the  more  usual 
hemochromatosis.  It  is  to  be  noted  that  in  every  other  way  the 
history  and  examinations  of  this  patient  are  in  agreement  with 
the  classical  cases  of  bronze  diabetes. 

The  distribution  of  the  pigment  is  of  interest,  and  may  be 
summarized  as  follows:  A  high  grade  of  pigmentation  was  found 
in  the  choroid  jdexus,  anterior  lobe  of  the  pituitary,  heart, 
mucous  glands  of  the  bronchi,  pharynx  and  larynx,  thymus, 
chief  and  i)arietal  cells  of  the  stomach,  adrenals,  kidney,  retro¬ 
peritoneal  hemolymph  nodes,  testes  and  skin.  There  was  a  mod¬ 
erate  pigment  deposit  in  the  th^'roid,  and  little  pigment  in  the 
pineal,  lung  alveoli,  spleen,  intestine  and  prostate.  None  was 
found  in  the  brain,  intermediate  and  posterior  lobes  of  the  pitu¬ 
itary,  spinal  cord,  aorta,  large  intestine,  appendix,  mucous  cells 
of  the  stomach  and  urinary  bladder.  The  degree  of  pigment  in 
the  lymph  glands  varied  widely. 

The  etiology  of  the  sexual  regression  is  a  subject  for  specu¬ 
lation.  Were  the  two  syndromes  merely  coincident  in  this 
patient?  Was  the  sexual  regression  of  pituitary,  testicular  or 
pancreatic  origin?  Is  this  an  example  of  a  pluriglandular  dis¬ 
turbance?  These  interesting  questions  cannot  be  answered  from 
the  data  at  hand. 
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1.  InTRODL’CTION 

Ill  a  recent  paper  (29)  the  senior  author  discussed  the  re¬ 
sults  obtained  in  a  study  of  the  assimilation  limit  for  galactose, 
using  normal  men  and  women  as  subjects.  This  earlier  I'ejiort, 
as  well  a.s  the  present  article,  are  portions  of  a  comprehensive 
study  undertaken  to  establish,  if  possible,  a  series  of  objective 
criteria  for  the  diagnosis  of  disturbed  endocrine  functions.  In 
the  present  paper  no  direct  reference  will  be  made  to  the  diag¬ 
nostic  phase  of  the  work.  Cases  are  collected  into  groups  of 
etiological  relationship  solely  for  convenience  and  to  determine 
a  basis  of  equality  in  comparison.  In  beginning  these  studies, 
nearly  10  years  ago,  the  choice  of  a  sugar  as  the  basis  for  one 
part  of  the  work  was  of  iiaramount  importance. 

As  a  sugar  not  foreign  to  the  luiman  economy ;  with  a  low 
assimilation  limit;  of  so  simple  a  structure  as  to  be  cajiable 
apparently  of  direct  assimilation,  and  susceptible  of  preparation 
in  a  state  of  high  purity,  galactose  presented  itself  as  the  sub- 

*  Prosputed  l)pforp  the  Amerlean  Cliemienl  Society.  Division  of  Biological 
Chemistry,  New  Haven,  .\prll  <>,  U)2.‘!. 
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stance  of  election.  The  basis  for  these  statements  is  discussed  in 
greater  detail  in  the  article  already  cited. 

The  present  paper  deals  with  the  effects  upon  blood  sugar 
levels,  produced  by  feeding  doses  of  this  sugar  under  carefully 
controlled  and  strictly  comparable  conditions.  As  the  terms, 
“tolerance  threshold,”  and  “assimilation  limit,”  are  used  today 
somewhat  indiscriminately  to  designate,  on  the  one  hand,  a 
provocative  melituria  or  “  glycuresis,  ”  and,  on  the  other,  a  glj’- 
cemia  superior  to  that  at  which  the  so-called  renal  threshold  is 
controllingly  operative,  the  concepts  implied  in  these  several 
terms  may  be  analyzed. 

2.  The  Threshold  op  Tolerance 

Initially,  the  term,  “tolerance  threshold,”  or  better,  “assim¬ 
ilation  limit,”  was  used  to  designate  that  quantity  of  a  given 
carbohydrate  which,  on  administration,  would  produce  a  transi¬ 
tory  but  demonstrable  melituria  in  an  individual  otherwise 
sugar  free.  The  criteria  for  a  positive  test  ranged  from  the 
appearance  of  a  mere  trace  to  the  elimination  of  not  less  than 
several  grams.  The  criterion  once  established,  however,  the  test 
was  equally  applicable  to  the  diabetic  rendered  sugar  free  by 
careful  dietary  regulation,  the  subject  whose  capacity  for  carbo¬ 
hydrate  utilization  was  modified  by  other  causes,  and  the  so- 
called  normal  individual. 

The  improvement  of  the  methods  of  analysis  of  blood,  with 
the  elaboration  of  technique  of  other  methods  of  administration 
than  by  the  oral  route,  and  through  these  means,  the  rendering 
concrete  of  the  concept  of  the  so-called  renal  threshold  in  rela¬ 
tion  to  the  sugar  level  in  the  blood — all  have  tended  to  make  the 
term  less  definitive  in  its  significance.  In  short,  in  using  the 
term  today  it  is  essential  straitly  to  indicate  the  limiting  condi¬ 
tions  and  form  of  administration  together  with  the  channel  of 
ingress,  to  establish  criteria  for  positive  and  negative  findings 
and  to  determine  the  basis  for  the  comparison  whereby  departure 
from  normality  may  be  demonstrated. 

Broadly  speaking,  the  field  may  be  divided  into  two  major 
groups:  that  in  which  the  end  result  of  an  induced  and  transi¬ 
tory  melituria  only  is  considered,  and  that  in  which  the  melituria 
is  incidental  to  an  increase  in  blood  sugar  level  above  the  so- 
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called  renal  threshold  or  in  which  the  rise  in  blood  sugar  is  the 
sole  criterion,  the  possible  melituria  being  ignored.  Glycosuria 
without  hyperglycaemia,  as  in  the  so-called  renal  diabetes  (the 
later  word  a  misnomer),  and  hyperglycaemia  without  glycosuria, 
as  in  many  cases  of  true  diabetes,  represent  the  extremes  of  the 
second  group.  The  present  discussion  will  be  confined  in  the 
main  to  this  second  class,  the  threshold  as  determined  by  meli¬ 
turia  being  considered  only  as  it  is  incidental  to  the  other.  Lief- 
man  and  Stern  (22)  have  applied  the  terms  “internal  tolerance” 
to  the  capacity  of  the  tissues  to  utilize  sugar,  and  “external 
tolerance”  to  indicate  changes  in  kidney  permeability. 

In  the  earlier  article  it  was  demonstrated  that  for  each  in¬ 
dividual  there  was  a  definite  dosage  of  galactose,  which,  admin¬ 
istered  orally  in  10  percent  to  20  percent  aqueous  solution,  with 
the  subject  in  a  basal  condition,  would  produce  a  transitory 
melituria  detectable  by  a  sensitive  copper  reduction  test  (Bene¬ 
dict’s),  and  that  a  dose  of  10  grams  less  under  similar  conditions 
w’ould  fail  to  produce  this  result.  Further,  that  for  the  so-called 
normal  male  30  grams  and  for  the  female  40  grams  was  the 
dosage  producing  positive  response.  In  all  subsequent  discus¬ 
sion  the  convention  will  be  adopted  of  designating  as  “super¬ 
tolerance”  those  doses  which  produce  detectable  melituria,  and 
as  “sub-tolerance”  those  which  fail  to  do  so.  To  avoid  con¬ 
fusion,  it  should  be  noted  further  that  the  amounts  given  above 
for  normal  individuals  do  not  hold  in  the  cases  about  to  be  dis¬ 
cussed,  the  individual  tolerance  in  this  conventional  sense  being 
a  personal  characteristic  and  determined  independently  for  each 
subject  as  such. 


3.  Blood  Samples 

As  the  majority  of  the  subjects  studied  were  patients  in 
the  hospital,  the  means  to  be  adopted  for  obtaining  blood  sam¬ 
ples  w^as  a  factor  in  the  problem.  Theoretically,  blood  taken 
directly  from  the  vein  should  give  a  more  representative  index 
of  the  momentary  blood  sugar  level  than  that  obtained  by  other 
methods.  The  emotional  element  cannot  be  ignored,  and  this 
operates,  on  the  one  hand,  directly  on  the  sugar  level,  and  on  the 
other,  and  equally  potently,  indirectly  on  the  quality  of  co¬ 
operation  of  the  subject.  The  possibility  of  contamination  of 
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blood  taken  otherwise  than  directly  from  the  vein  led  to  a  brief 
preliminary  study. 

(These  measurements  were  performed  some  twelve  months 
prior  to  the  appearance  of  the  excellent  and  comprehensive  study 
by  Foster  (12a),  certain  details  of  which  will  be  discussed  else¬ 
where  in  this  paper.) 

A  few  brief  observations  showed  that  the  use  of  the  ear  as 
a  site  for  drawing  blood  involved  less  discomfort  than  that  of  the 
finger,  hence  all  measurements  were  confined  to  the  former.  As 
the  quantity  thus  obtainable  was  small,  the  amounts  of  the  ear 
blood  samples  were  determined  by  weighing  and  a  mean  specific 
gravity  of  1.060  was  assumed.  The  venous  blood  was  procured 
by  the  usual  techniciue,  the  cubital  veins  being  the  site  of  elec¬ 
tion.* 

The  P^olin-Wu  (Lid)  methods  of  blood  analysis  were  fol¬ 
lowed  throughout.  The  residts  of  this  brief  preliminary  study 
are  given  in  Table  I. 

TABLE  I 


Comparison  of  Ear  and  Vein  Blood  Sugar 


Subject  Sex 

A 

I  F 

II  M 

III  M 

Ear  . 

105 

112 

125 

Vein  . 

85 

107 

111 

Ear  /  Vein  %— 

-100%...  -f 

Galactose 

23% 

B 

5% 

-f  13% 

Blood  Sugar 

Subject  Sex 

Dose  Excre.  Site 

Ear . 

— 15  m. 
100 

4-45  m. 
124 

-f  120  m. 
106 

I  F 

20  0 

Vein . 

Ear  /  Vein. 
Ear . 

84 

-f  19% 

110 

112 

-T-  11% 

182 

99 

+  7% 
112 

II  M 

40  -f 

V'ein  . 

Ear  /  Vein. 
Ear . 

100 

-f  10% 

175 

-I-  4% 

138 

95 

-b  187c 
97 

IV  M 

20  0 

Vein  . 

Ear  /  Vein. 

132 
+  57c 

92 

+  5% 

It  is  evident  from  the  few  figures  here  given  that  the  results 
of  the  analyses  of  ear  blood  show  no  fixed  relationship  to  those 
of  venous  blood.  To  avoid  this  element  of  uncertainty,  all  sub- 
se(pient  blood  samples  were  taken  by  venipuncture. 


•  It  Is  with  Kroat  pleasure  lliat  tlie  authors  acknowlodge  their  indeldedness 
to  the  friendly  co-operation  of  Drs.  S.  15.  Hooker  and  .1.  B.  Vance,  by  whom  were 
performed  all  of  the  vein  imnctures  connected  with  this  work.  Any  emotional 
factor  was  eliminated  by  tlielr  most  skillful  technique. 
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4.  Comparison  of  Galactose  with  Glucose  Standard 
Another  point  requiring  investigation  was  the  reaction  of 
galactose  to  the  reagent.  Bertrand  (7),  among  others,  has  shown 
that  galactose  has  a  lower  reducing  rate  than  glucose.  Further, 
by  the  procedure  used,  the  time  element  is  a  potential  factor.  To 
answer  this  question,  solutions  of  glucose,  galactose,  and  percent¬ 
age  mixtures  of  the  two  were  prepared  by  weighing,  and  the 
apparent  and  real  content  compared.  The  results  are  given  in 
Table  II. 

TABLE  II 
Time  of  Boiling 

Composition  6'  6'  12'  Standard 

mgm  per  lOOcc  6'  12'  12'  Test  Solution 


Glu. 

Gal. 

Obs. 

Cal. 

Obs. 

Cal. 

Obs. 

Cal. 

100 

0 

100 

105 

100 

75 

25 

94 

94 

102 

loi 

96 

50 

50 

88 

89 

97 

97 

93 

25 

75 

83 

83 

91 

92 

89 

0 

100 

77 

88 

85 

P 

rom  the  above 

it  is 

obvious 

;  that. 

as  the 

blood, 

administration  of  a  test  meal,  contains  both  glucose  and  galac¬ 
tose,  the  results  obtained  by  analj'sis  will  always  be  les^  than  the 
truth.  In  many  instances  this  may  well  exceed  10  percent. 
Blood  sugar  curves  produced  by  feeding  galactose  are,  at  best, 
but  approximations,  the  true  shape  of  the  curve  being  more  pro¬ 
nounced  than  that  observed. 

5.  IMetiiods 

o.  Schedule.  As  was  previously  stated,  the  present  report 
constitutes  but  one  phase  of  a  more  comprehensive  study  on 
functional  abnormalities  of  the  endocrine  system.  The  subjects, 
whether  normal  controls  or  patients,  were  admitted  to  the  hos¬ 
pital  for  a  period  of  not  less  than  seven  days.  During  the  entire 
period  of  stay,  they  followed  an  elaborate  and  carefully  designed 
schedule,  the  object  of  which  was  to  secure  a  definite  uniformity 
of  conditions  and  thus  insure  comparable  results.  The  full 
schedule  need  not  be  reported  here;  it  is  only  necessary  to  state 
that  the  first  four  days  of  residence  were  devoted  to  the  estab¬ 
lishment  of  a  nutritional  eiiuilibrium  and  a  thorough  testing  of 
certain  of  the  contributory  functional  capacities  of  the  liver, 
kidneys,  etc.  « 

On  the  morning  of  the  5th  day  the  following  schedule  was 
begun  (Table  III). 
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TABLE  III 

Day  5.  5 :00  A.  M.  Empty  bladder  and  discard. 

Begin  collection  of  1st  urine. 

6 :45  A.  M.  Blood  No.  1  taken. 

7 :00  A.  M.  Complete  collection  of  1st  urine. 

Start  collection  of  2nd  urine. 

Test  meal  of  galactose.*  I,  30  gms.  for  men, 
40  gms.  for  women,  +15  gms.  urea  dis¬ 
solved  in  200-300  c.c.  water. 

7 :45  A.  M.  Blood  No.  2  taken. 

9 :00  A.  M.  Complete  collection  of  2nd  urine. 

Start  collection  of  3rd  urine. 

Blood  No.  3  taken. 

11 :00  A.  M.  Complete  collection  of  3rd  urine. 

Start  collection  of  4th  urine. 

11 :05  A.  M.  Breakfast.  Patient  arises. 

1 :00  P.  M.  Complete  collection  of  4th  urine. 

Start  collection  of  5th  urine. 

3 :00  P.  M.  Complete  collection  of  5th  urine. 

Day  6.  Repeat  Day  5,  using  dose  I  zt  10  grams 

galactose  and  no  urea. 

Only  Urines  2,  3  and  4  are  collected. 

Continue  daily  tests  until  +  and  0  limits 
are  established. 

6.  Diet.  During  the  entire  period  of  study  the  subject 
followed  a  specific  dietary  regimen.  It  is  obviously  desirable 
that  no  partial  carbohydrate  inanition  shall  exist,!  and  equally, 
it  is  felt,  an  adequate  amount  of  protein  in  absorbable  form, 
should  be  ingested.  Diets  were  designed  to  contain  not  less 
than  6  grams  of  carbohydrate  and  1.66  grams  of  protein  per 
kilogram  of  body  weight.  Pats  were  added  in  suitable  amount 
to  determine  a  gross  energy  intake  of  not  less  than  45  calories 
per  kilo. 

Another  point  upon  which  emphasis  was  laid  was  to  render 
the  diet  as  varied  and  palatable  as  possible.  For  studies  of 

•  It  should  bo  stated  that  only  galactose  of  the  highest  obtainable  grade 
has  been  used,  and  Its  purity  thoroughly  tested.  The  earlier  material  was  de¬ 
rived  from  a  variety  of  sources,  All  of  the  later  work,  including  the  present 
report,  with  the  purest  grade  of  Pfanstlehl  galactose. 

t  Traugot  (.'12),  using  glucose  In  oral  doses  of  varying  amount,  has  empha¬ 
sized  the  necessity  of  carbohydrate  saturation  in  the  performance  of  all  toler¬ 
ance  threshold  tests. 
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this  character,  exact  evaluations  of  the  several  constituents  is 
unnecessary  and  computations  based  upon  Locke’s  compilation 
(23)  were  sufficiently  accurate.  On  the  other  hand  w’ith 
studies  of  the  duration  of  a  week  or  more,  the  mental  factor  is 
not  negligible,  particularly  with  a  group  of  individuals  who 
are  not  in  normal  health  and  who  lack,  in  large  measure,  the 
urge  of  scientific  interest  and  the  enthusiasm  of  dietary  propa¬ 
gandists. 

In  certain  cases,  however,  where  dietary  regulation  had 
been  followed  for  a  number  of  years,  the  prescribed  schedule 
was  modified  in  accordance  with  the  practice  of  the  individual. 
Further,  a  few  of  the  subjects  had  allergic  idiosyncracies  which 
entailed  yet  other  modification. 

The  writers  feel  that  due  regard  to  preliminary  nutrition 
is  an  essential  in  the  standardization  of  these  tests. 

c.  Analytical  Procedures.  All  blood  analyses  were  made 
by  the  Folin-Wu  (13d)  procedures,  the  urea  nitrogen  being 
aerated  and  not  distilled.  No  correction  was  made  for  blood 
ammonia.* 

Filtrates  were  prepared  immediately  upon  drawing  the 
blood  and  analyses  performed  inside  of  three  hours.  Urine 
sugars  were  determined  by  the  Benedict  (6a)  methods,  while 
urine  urea  was  estimated  by  the  Folin  urease  method  (11a), 
and  the  corrective  ammonia  factor  by  the  micro-method  of  the 
same  author  and  Macallum  (11c). 

That  the  reducing  body  found  in  the  urine  was  galactose  was 
somewhat  taken  for  granted.  The  earlier  work  by  Bauer  (4a,  b) 
and  his  successors  f  with  the  mucic  acid  test  would  seem  to  be  defi¬ 
nitive.  The  present  authors  have  tested  a  large  number  of  positive 
urines  with  the  Tollens  test  (Phloroglucinol-Hydrochloric  Acid)  with 
uniformly  affirmative  response.  In  addition,  a  number  of  osazones 
have  been  formed  in  positive  urines,  the  crystal  form  of  which  under 
the  microscope  has  been  identical  with  that  of  similar  osazones  pre¬ 
pared  from  control  urines  to  which  galactose  had  been  added.  Iso¬ 
lation  and  determination  of  the  melting  point  have  not  been  done.J 


•  That  the  ammonia  content  of  the  blood  cannot  be  a  source  of  error  of 
disturbing  magnitude  has  been  shown  most  conclusively  by  Benedict  and  Nash 
(6  b),  and  has  recently  been  confirmed  by  Russell  (30),  in  studies  on  nephrltics. 

t  See  also  Illrosc  (16).  and  Wagner  (33).  The  latter  found  that  his  galac¬ 
tose  yielded  72  per  cent  of  mucic  acid  and  that  the  sugar  in  the  urine  gave  a 
yield  of  mucic  acid  70  per  cent  of  the  titration  value  calculated  as  hexose.  Base- 
dowians  and  neurotics  formed  an  exception  to  the  above,  and  he  records  one 
Basedowlan  In  whose  case  after  a  galactose  test  meal,  all  sugar  in  the  urine 
was  apparently  glucose. 

t  No  further  question  of  this  point  would  have  been  raised  but  for  the  ap¬ 
pearance  of  an  article  by  Bodansky  (8).  In  which  the  author  states  that  after 
the  administration  of  heroic  doses  of  galactose  with  the  production  of  a  marked 
melituria.  little  or  no  galactose  was  to  be  found  In  the  urine.  The  fact  that 
Bodansky  used  dogs  for  his  subjects  may  offer  an  explanation  of  the  discrepancy. 
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Reiss  and  Jehn  (28)  also  verified  galactose  by  the  osazone.  That 
some  of  the  reducing  material  in  the  urine  is  galactose  must  be  re¬ 
garded  as  established. 

6.  RESULTS 

a.  Blood  and  Urine  Urea.  A  miniber  of  writers  on  this 
topic  have  ascribed  the  heightened  assimilation  limits  observed 
in  certain  disturbed  endocrine  states  to  a  h'ssened  rate  of  ab¬ 
sorption  of  the  sugar  from  the  intestine.  The  improved  prin¬ 
ciple  of  tolerance  testing  proposed  by  Beeler,  Bryan,  Cathcart 
and  Fitz  (5)  was  designed  to  throw  light  on  this  as  on  other 
(piestionable  factors.  The  results,  however,  are  not  sharply 
conclusive.  In  the  human  subject  only  indirect  methods  seem 
available  if  the  oral  route  be  adopted.  In  the  present  study, 
to  secure  information  on  this  point,  the  simultaneous  admin¬ 
istration  of  urea  with  the  galactose  test  meal  was  adopted  for 
three  reasons.  First,  the  determination  of  a  series  of  blood 
ureas  should  give  some  index  of  the  absorptive  power  of  the 
intestine.  Second,  the  mild  diuretic  action  of  the  urea  might 
be  beneficial.  Third,  the  provocative  ureauria  (Pirondini  127]) 
would  give  supplementary  evidence  concerning  the  integrity  of 
kidney  function.  The  results  obtained  are  summarized  in 
Table'  IV. 

TABLE  IV 


Blood  Urine 

Mgm.  per  100  cc.  Total  grams 

No.  of  %  increase  %  increase 


Diagnosis 

Cases 

—15' 

-f45' 

-1-120' 

5-7 

7-9 

9-11 

11-1 

Gonad  . 

. .  8 

12.2 

25.9 

25.7 

1.23 

4.33 

3.90 

2.90 

112 

111 

254 

217 

136 

Thyroid  . 

..  7 

15.2 

26.7 

25.8 

1.64 

2.90 

3.33 

3.06 

76 

70 

77 

103 

86 

Pituitary  (dys.)  . 

. .  4 

14.7 

24.6 

25.7 

1.87 

4.35 

3.40 

2.39 

67 

75 

133 

82 

28 

Pituitary  (hypo.) 

. .  6 

12.8 

18.2 

24.2 

1.91 

3.57 

3.12 

2.75 

42 

89 

87 

63 

44 

Pluriglandular 

(Pit.  prim.)  . . . 

..  3 

12.6 

19.7 

23.7 

1.29 

1.92 

2.55 

2.59 

56 

88 

49 

98 

101 

Pluriglandular 

(miss.)  . 

,..  5 

14.3 

26.2 

27.9 

1.54 

4.14 

3.20 

3.00 

83 

95 

169 

108 

95 

In  general  it  may  lx*  said  that,  from  the  blood  urea  curve, 
in  but  two  of  the  groups  does  there  seem  to  be  any  evidence 
of  delayed  absorption,  and  these  exceptions  have  all  reached 
a  significantly  high  level  inside  of  the  two  hour  period.  Greater 
irregularities  are  evident  in  the  urine  urea  secpiences,  but  here 
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again  only  one  fails  to  show  a  point  of  downward  inflexion  in 
either  the  second  or  third  i)eriod  following  the  meal,  and  that, 
too,  in  spite  of  the  fact  that  breakfast  entered  as  a  disturbing 
factor  in  the  11  to  1  collection. 

Economy  of  space  forbids  the  tabidation  of  the  data  of  the 
individual  curves  in  this  paper.  It  may  be  said,  however,  that 
they  give  evidence  that  while  there  is  a  general  tendency  for 
high  blood  levels  to  parallel  increased  elimination,  there  are 
too  many  exceptions  noted  to  warrant  the  assumption  of  a  direct 
relationship.  One  is  constrained  to  regard  blood  and  urine 
levels  as  related  but  not  mutually  interdependent  i)henomena. 

6b.  Blood  Sugar.  Super-iolcrauee  Dose.  As  was  stated 
earlier  in  this  paper,  it  has  recently  been  shown  that  for  each 
individual  there  exists  a  definite  dosage  of  galactose  which, 
when  administered  under  specifically  defined  eonditions,  will 
produce  a  transitory  but  detectable  melituria.  Likewise,  a  dose 
of  10  grams  less  in  amount,  will  produce  only  negative  results. 

Further,  this  conventionally  termed  threshold  is  at  30 
grams  with  normal  male  adults  and  40  grams  witli  females.  In 
a  variety  of  pathological  conditions,  this  assimilation  limit 
changes — in  some  it  is  notably  raised,  in  othei's  lowered.  As 
will  be  shown  later,  the  relationship  of  the  dose  administered 
to  this  so-called  tolerance  threshold  of  a  giv(*n  individual,  de¬ 
termines  in  largest  measure  the  type  of  blood  sugar  curve 
elicited  by  experiment.  For  this  reason,  the  i-esults  obtained 
are  collected  and  tabulated  under  the  several  captions  of  Super- 
and  Sub-tolerance  Doses,  following  the  convention  earlier 
adopted.  The  results  obtained  with  a  few  normal  individuals 
and  with  subjects  illustrating  a  variety  of  endocrine  conditions, 
to  whom  doses  producing  a  transitory  melituria  had  been  ad¬ 
ministered,  are  collected  in  Table  V.  It  may  be  .said,  in  pass¬ 
ing,  that  the  diagnostic  significance  of  these  data  is  omitted 
from  the  present  paper.  For  convenience’s  sake,  however,  as 
in  the  discussion  of  the  urea  cxirves,  the  eases  are  grouped  ac¬ 
cording  to  an  etiological  relationship. 

The  group  of  four  normals  present  a  relationship  shown 
to  be  typical  in  this  study.  Three  give  substantially  so-called 
normal  curves,  while  the  fourth  shows  a  slight  fall  at  the  end 
of  forty-five  miniites,  and  recovers  to  a  higher  level  than  the 
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TABLE  V 


Case 

No. 

Physical 

Group 

Tolerance 

Blood  Sugar  Curve 

Remarks 

Age 

yrs. 

Sex 

Weight 

kg. 

+ 

0 

Dose 

gm. 

Elitn. 

gm. 

Time 

—15' 

+45' 

+120' 

A>18 

28 

M 

74.3 

N 

30 

20 

30 

0.90 

85 

112 

78 

19 

24 

M 

71  6 

N 

30 

20 

30 

1.18 

78 

90 

83 

B-31 

39 

F 

62.9 

N 

40 

30 

40 

0.46 

83 

109 

93 

38 

25 

M 

58.0 

N 

30 

20 

30 

0  55 

71 

69 

76 

B-12 

15 

M 

59.0 

A— 

30 

20 

30 

0  43 

100 

107 

no 

62 

46 

F 

48  2 

A— 

50 

40 

50 

0  96 

81 

136 

108 

B-26 

24 

M 

70.5 

T— 

50 

30 

50 

1.28 

81 

122 

74 

29 

24 

F 

42.0 

T- 

30 

20 

40 

2.87 

56 

144 

77 

Adult  cretin. 

Under  medica* 

tion. 

35 

41 

F 

69.2 

T— 

50 

40 

60 

0  50 

74 

79 

73 

50gm.=0.32elim' 

36 

28 

F 

114  8 

T— 

50 

40 

50 

0.54 

92 

145 

92 

39 

61 

M 

72.9 

T+ 

20 

10 

30 

0  36 

89 

126 

no 

20 

0.56 

80 

135 

108 

41 

42 

M 

64.2 

T- 

30 

20 

40 

+ 

81 

119 

77 

Parkinson. 

30 

0.43 

71 

98 

76 

44 

41 

F 

47.8 

T- 

40 

30 

40 

0  42 

86 

123 

80 

54 

34 

F 

56  6 

T+ 

30 

20 

4U 

0  45 

88 

98 

97 

30 

0  31 

90 

— 

89 

56 

25 

M 

53.7 

T+ 

30 

20 

50 

1  80 

83 

94 

8U 

Possible  chronic 

30 

0  10 

81 

89 

89 

cyanide  poison- 

68 

44 

F 

47.7 

T— 

30 

20 

40 

0.88 

96 

125 

97 

ing. 

30 

0  69 

no 

89 

98 

B-23 

34 

F 

61.2 

P- 

60 

40 

60 

trace 

86 

114 

90 

25 

26 

M 

83.2 

P— 

50 

30 

50 

1.37 

106 

156 

100 

27 

26 

M 

46.6 

P+ 

13 

10 

40 

2.90 

96 

175 

126 

13  gm. =0.35  elim. 

28 

27 

M 

86  5 

P- 

50 

40 

60 

1  64 

86 

107 

101 

48 

55 

F 

51  9 

P+ 

40 

30 

40 

0  21 

94 

109 

106 

52 

44 

F 

61  0 

P- 

60 

50 

60 

0  48 

no 

130 

114 

.53 

25 

M 

55.6 

P+ 

20 

10 

30 

0.67 

77 

114 

77 

20 

0.20 

78 

104 

86 

14 

F 

84  8 

P+ 

20 

10 

40 

0.23 

79 

100 

— 

57 

23 

F 

52.9 

P- 

50 

40 

50 

0  41 

100 

105 

107 

Psycho-neurosis. 

60 

42 

M 

76  9 

P— 

50 

40 

50 

0.34 

83 

78 

88 

61 

19 

M 

70.2 

P+ 

20 

10 

30 

0.62 

79 

91 

84 

20 

0.73 

82 

99 

82 

63 

23 

F 

45.8 

P+ 

10 

T 

40 

1.30 

82 

160 

99 

Chinese. 

30 

1  13 

81 

121 

89 

Inanition. 

65 

19 

M 

53.2 

30 

20 

30 

1.50 

88 

160 

89 

B-  7 

55 

F 

51  7 

G— 

20 

10 

20 

0.58 

89 

80 

_ 

Psychosis. 

9 

50 

F 

80  8 

G- 

30 

20 

30 

1.24 

77 

114 

79 

Psychosis. 

10 

42 

F 

46  8 

G— 

20 

10 

30 

0.53 

89 

108 

90 

Psychosis. 

20 

0.20 

81 

79 

89 

24 

21 

M 

80.7 

G- 

30 

20 

40 

2.00 

86 

98 

78 

30 

0.70 

100 

104 

— 

34 

38 

F 

51  8 

G— 

20 

10 

40 

4  25 

77 

139 

92 

Psycho-neurosis. 

20 

0.81 

73 

114 

84 

40 

25 

F 

44  9 

G— 

30 

20 

40 

2.47 

86 

182 

145 

30gm.=0.70clim. 

42 

34 

M 

52.9 

G— 

30 

20 

30 

0.39 

78 

103 

79 

Post-pubertal 

castrate. 

43 

33 

F 

56  8 

G— 

20 

10 

40 

1  92 

106 

184 

109 

Parkinsonian. 

30 

1.73 

87 

149 

99 

46 

22 

F 

73  3 

G— 

30 

20 

40 

0.58 

81 

106 

— 

30 

0.20 

82 

96 

85 

47 

63 

F 

64  9 

G— 

20 

10 

40 

0.82 

87 

123 

100 

30 

0  87 

84 

156 

91 

49 

29 

F 

53  0 

G- 

30 

20 

40 

0.60 

87 

138 

115 

1 

o 

30 

0  85 

88 

162 

94 

50 

51 

F 

110  0 

G — 

20 

10 

40 

0.58 

115 

191 

135 

30 

0.39 

111 

178 

111 

B-18 

36 

F 

71  6 

PI.  G.  + 

30 

20 

40 

2.00 

100 

132 

114 

30  gm.  =0.30  elim. 

30 

45 

M 

61  3 

PI.  G.  - 

30 

20 

40 

1.24 

76 

95 

69 

30 

0  30 

69 

79 

69 

B-66 

28 

F 

77.6 

Unclass 

40 

30 

40 

0.55 

90 

150 

92 

Under  medication. 
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initial  at  the  end  of  two  hours.  Curves  of  this  type  will  be 
referred  to  as  “inverted”  in  the  subsequent  discussion. 

With  the  G  group,  all  but  one  are  of  the  so-called  normal 
configuration,  the  exception  being  of  the  inverted  type.  Of  the 
normal  type,  however,  variations  are  observed  which  range 
from  that  of  B-40,  with  an  increase  of  over  100  per  cent  in 
forty-five  minutes,  to  B-24,  with  a  maximum  of  but  plus  14 
per  cent,  the  respective  meliturias  being  2.47  and  2.00  grams. 
This  same  dissociation  of  the  degree  of  hyperglycaemia  from 
the  amount  of  melituria  is  mirrored  in  the  other  groups.  It  is 
to  be  borne  strictly  in  mind  that  the  actual  shape  of  blood 
sugar  curves  under  the  usual  conditions  of  experiment  is  largely 
illusive.  Isolated  points  are  determined  in  a  system,  the  con¬ 
centrations  in  which  are  momentarily  changing,  and  curves  are 
defined  by  straight  line  interpolation.  To  secure  a  close  ap- 
pi’oximation  of  the  real  concentration  changes,  so  rapid  a  suc¬ 
cession  of  analyses  would  be  necessary  as  to  fall  outside  the 
range  of  experimental  possibilities.  With  man,  there  would 
always  be  the  elements  of  emotion  and  of  co-operation  as  factors, 
and  w'ith  the  usual  animal  experiment  the  amount  of  blood  re¬ 
moved  would  constitute  an  appreciable  percentage  of  the  sub¬ 
ject’s  total  supply.  On  the  other  hand,  however,  the  stan¬ 
dardization  of  the  test  gives  results  which  in  the  aggregate  may 
be  regarded  as  roughly  typical,  even  though  individual  meas¬ 
urements  may  show  a  somewhat  wide  divergence  from  the  aver¬ 
age.  For  example,  the  so-called  inverted  curve  is  obviously 
explained  by  the  assumption  that  the  maximum  is  attained  and 
the  subse(iuent  fall  takes  place  so  rapidly  as  to  be  completed 
before  the  second  sample  of  blood  is  drawn.  The  individual 
variations  in  a  given  group  can  best  be  shown  graphically. 
As  all  of  the  groups  show  essentially  the  same  general  char¬ 
acteristics,  the  series  may  be  selected  as  one  in  which  the  num¬ 
ber  of  cases  is  not  so  large  as  to  produce  confusion.  The  re¬ 
sults  are  shown  graphically  in  Curve  No.  I. 

Yv^hile  all  the  curves  show  an  upward  trend  at  forty-five 
minutes  and  have  turned  downward  again  at  one  hundred 
twenty  minutes,  it  is  evident  that  the  marked  diversity  shown 
by  this  limited  number  of  observations  precludes  any  diagnostic 
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weight  being  attached  to  curve  form.  Further,  had  the  real 
maxima  been  ascertained  in  each  case,  the  curves  plotted  prob¬ 
ably  would  have  been  even  more  of  a  medley  than  is  the  case. 

The  complete  independence  of  observed  hyperglycaemia  and 
melituria  is  strikingly  illustrated,  and  this  with  due  recogni¬ 
tion  of  the  fact  that  the  flatter  curves  show  maxima  which  fall 
short  of  the  truth. 

6c.  Sub-tolerance  Doses.  Comparison  with  the  curves  ob¬ 
tained  with  sub-tolerance  doses  is  interesting.  These  data  are 
collected  in  Table  VI. 


Physical 

Group 

Tolerance 

Blood  SuKar  Curve 

Remarks 

Case 

\o. 

Age 

Sex 

1 

WVi«ht 

-1- 

0 

Dose 

Elim. 

1  Time 

yrs. 

hg. 

«m. 

gm. 

1 

—1.5' 

-t-45’ 

+  120' 

A-18 

28 

M 

74  3 

.\ 

30 

20 

20 

0 

85 

83 

78 

19 

24 

.M 

71  6 

.N 

30 

20 

20 

0 

78 

77 

76 

B-38 

25 

M 

58  0 

N 

30 

20 

20 

0 

69 

75 

74 

B-I2 

15 

M 

59  0 

A— 

30 

20 

20 

0 

104 

1.34 

Ill 

62 

46 

F 

48.2 

A— 

50 

40 

40 

0 

76 

88 

— 

B-I3 

61 

M 

60  5 

T- 

60 

.50 

.50 

0 

75 

89 

109 

Slow  absorption 

26 

24 

M 

70.5 

T— 

50 

30 

30 

0 

105 

95 

107 

Basal  Met. 

3.6 

41 

F 

69.2 

T— 

50 

40 

40 

0 

69 

6.5 

76 

—419c. 

36 

28 

F 

114  8 

T- 

50 

40 

40 

0 

73 

114 

79 

44 

41 

F 

47  8 

T- 

40 

30 

30 

0 

87 

109 

92 

B-25 

26 

M 

83  2 

P— 

50 

30 

.30 

0 

80 

94 

94 

27 

26 

M 

46  6 

P+ 

13 

10 

10 

0 

82 

98 

84 

28 

27 

M 

86.5 

P- 

50 

40 

40 

0 

89 

92 

79 

.34 

F 

85.7 

P— 

60 

50 

.50 

0 

87 

96 

90 

40 

0 

89 

100 

92 

48 

55 

F 

51  9 

P-t- 

40 

.30 

30 

0 

94 

105 

95 

51 

52 

.M 

80.0 

P- 

70 

50 

.50 

0 

88 

116 

101 

30 

0 

90 

111 

107 

57 

23 

F 

52  9 

P— 

50 

40 

40 

0 

100 

96 

89 

60 

42 

M 

76  9 

P- 

50 

40 

40 

0 

87 

87 

88 

30 

0 

89 

120 

92 

65 

19 

M 

53.2 

P± 

30 

20 

20 

0 

83 

106 

88 

B-40 

25 

F 

44  9 

G- 

30 

20 

20 

0 

86 

152 

86 

42 

34 

M 

52.9 

G— 

30 

20 

20 

0 

85 

98 

89 

B-30 

45 

M 

61  3 

PI.  G.  - 

30 

20 

20 

0 

75 

80 

75 

10 

0 

71 

71 

71 

.58 

34 

F 

101  6 

PI.  G.  + 

60 

50 

.50 

0 

86 

100 

95 

40 

0 

90 

105 

92 

B-66 

28 

F 

77.6 

I'nclass. 

40 

30 

30 

0 

87 

129 

97 

Divergences  from  the  so-called  normal  curve  are  here  more 
frequent.  The  same  underlying  independence  of  urine  elim¬ 
ination  and  blood  sugar  level  is  here  etpially  manifest.  Select¬ 
ing  the  same  etiological  group,  the  results  obtained  are  graph¬ 
ically  shown  in  Curve  II.  The  pleasing  variety  observed 
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strengthens  the  opinion  expressed  concerning  the  super-toler¬ 
ance  doses. 

Comparison  with  two  sets  of  curves  in  a  most  comprehensive 
and  careful  study  recently  published  by  Olmsted  and  Gay  (26)  is 
instructive.  The  first  set  (Fig.  3)  is  labeled  “Curves  of  Hyperthy¬ 
roidism,”  and  correspond  to  those  of  the  present  author’s  shown  in 
Curve  I.  The  second  set  (Fig.  4)  are  designated  as  those  of  hypo¬ 
thyroidism,  and  correspond  to  those  shown  in  Curve  II  of  this  article. 
The  explanation  is  patently  that  with  the  lowered  tolerance  of  hyper¬ 
thyroidism,  the  Janney  meal  (18a)  of  1.75  grams  per  kilo  of  body 
weight  was  in  the  majority,  if  not  all  of  the  cases,  a  super-tolerance 
dose.  The  hyperthyroid  curves  of  Denis,  Aub  and  Minot  (10)  are 
similar.  Similarly,  the  hypothyroid  cases  with  increased  assimila¬ 
tion  limits  approximate  the  sub-tolerance  dosage. 

Certain  striking  anomalies  present  themselves  on  analysis 
of  the  complete  data.  Selecting  the  results  with  cases  B-30 
and  60,  the  following  interesting  facts  may  be  noted.  With  the 
former  (B-30)  the  observed  maximum  is  apparently  in  direct 
relationship  to  the  size  of  the  ingested  dose.  With  B-60,  how¬ 
ever,  the  exact  reverse  is  the  case,  a  super-dose  of  50  grams 
producing  an  “inverted  curve,”  while  a  sub-dose  of  40  pro¬ 
duces  apparently  no  change,  and  the  smaller  meal  of  30  grams 
gives  a  characteristic  so-called  normal  curve,  with  over  30  per 
cent  increase  at  the  maximum  observed  point.  This  latter  an¬ 
omaly,  i.  e.,  a  larger  apparent  change  in  blood  sugar  level  with 
the  smaller  exciting  dose,  repeats  itself  in  several  of  the  other 
cases.  See  B-39,  47,  49,  61.  This  anomaly  was  observed  earlier 
by  Leire  (21). 

Recognizing  the  individual  variations,  the  average  curves 
are  of  certain  interest.  While  there  is  not  an  exact  parity  of 
numbers  in  the  several  etiological  groups,  there  are  enough 
observations  recorded  in  the  majority  to  give  a  rough  approxi¬ 
mation  of  the  general  curve.  The  summations  are  given  in 
Table  VII. 

TABLE  VII— AVERAGES 


Super-tolerance  Dose  Sub-tolerance  Dose 

Group  No.  — 15'  -f45'  -M20'  No.  — 15'  -)-45'  -|-120' 

N .  4  79  95  83  3  77  78  76 

PI.  G .  3  82  102  84  4  81  89  83 

T .  14  83  113  95  5  82  94  93 

P .  15  89  122  96  12  88  102  92 

G .  17  88  136  99  2  . 


Such  differences  as  occur  are  hardly  intrinsic.  Again,  barring 
the  normals,  the  super-tolerance  curves  approximate  the  so-called 
normal,  and  the  sub-tolerance  curves  are  only  less  pronounced  in 
shape.  With  these  latter  it  is  easy  to  see  how  relatively  slight  varia¬ 
tions  in  the  time  factor  could  produce  the  “inverted  curve.”  They 
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serve  only  to  reinforce  the  conclusions  already  reached.  But  before 
drawing  final  conclusions,  it  would  perhaps  be  well  to  consider  the 
results  obtained  by  other  investigators,  and  then  to  see  how  far  the 
questions  raised  by  them  find  possible  answer  in  the  present  study. 

One  point  only  may  be  emphasized,  i.  e.,  that  the  shape  of  the 
blood  sugar  curve  with  galactose  is  implicitly  dependent  upon  the 
relationship  of  the  amount  of  the  exciting  dose  to  the  tolerance 
threshold  of  the  subject. 

7.  general  DiscrssiON 

As  was  previously  stated,  all  of  the  earlier  literature  on  the 
threshold  of  tolerance  for  carbohydrates  approaches  the  prob¬ 
lem  from  the  standpoint  of  a  provocative  melituria,  and  various 
quantitative  criteria  wei'e  established  for  the  threshold  evalu¬ 
ation.  With  the  development  of  reasonal)ly  accurate  methods 
of  blood  sugar  analysis,  the  consideration  of  the  hyperglycemia 
and  its  influence  upon  melituria  has,  in  large  measure,  usurped 
the  field  of  general  interest.  With  the  original  concept  of  a 
renal  threshold  rendered  concrete  by  Jacobsen  (17)  and  support¬ 
ed  by  several  later  investigators,  the  level  of  hyperglycemia  has 
taken  on  both  added  interest  and  greater  significance.  The 
highlj'  important  research  of  Benedict,  Osterberg  and  Neu- 
wirth  (6c),  adding  the  term  “glucuresis”  to  scientific  nomen¬ 
clature,  has  cast  grave  doubt  on  the  existence  of  such  a  bar¬ 
rier,  but  the  diversity  of  conditions  under  which  later  experi¬ 
mental  investigations  have  been  conducted,  leaves  the  question 
of  absolute  existence  still  a  moot  point. 

A  variety  of  sugars  has  been  used,  a  diversity  of  methods  of 
administration  adopted,  and  a  wide  variety  of  conclusions  drawn  from 
the  experimental  data.  Among  the  possible  permutations  have  been 
test  meals  given  fasting,  with  food  or  after  food,  fixed  doses,  pro¬ 
gressive  doses,  and  doses  graded  in  relation  to  body  weight,  oral 
and  intravenous  routes,  and  samples  taken  at  long  or  short  intervals 
— to  name  only  a  few  among  the  many.  In  a  comparatively  recent 
paper,  MacLeod  (24),  has  given  an  excellent  critical  review  of  the 
more  important  literature.  As  several  most  valuable  contributions 
have  appeared  since  then,  however,  and  as  certain  points  not  touched 
upon  in  the  earlier  summary  have  since  assumed  significance,  a  brief 
recapitulation  may  be  made. 

By  far  the  greater  number  of  studies  in  man  deal  with  the 
oral  administration  of  a  glucose  test  meal.  Two  broad  subdi¬ 
visions  are  possible,  namely,  those  in  which  a  fixed  dose  has 
been  administered  to  all  subjects,  and  those  in  which,  following 
the  suggestion  of  Janney  and  Isaacson  (18b),  a  dose  of  1.75 
grams  per  kilo  of  body  weight  is  given.  In  the  present  study, 
the  continuous  intravenous  method  introduced  by  Woodyatt 


I 


ROWE  AND  CHANDLER 


817 


and  his  co-workers  (34),  and  the  few  investigations  ba-sed  upon 
it,  have  not  been  taken  into  consideration.  The  different  con¬ 
ceptual  relation  introduced  by  this  form  of  experiment  falls 
outside  the  range  of  the  present  investigation. 

In  about  one-half  of  the  recent  investigations  recorded  in 
the  literature,  the  influence  of  supplementary  food  is  either 
ignored  or  is  expressly  included.  This  raises  at  least  three  points 
of  question — the  influence  of  (a)  impurities,  (b)  food  as  such, 
and  (c)  supplementary  carbohydrates.  Further,  in  like  pro¬ 
portion,  urine  findings  are  omitted,  and  the  investigations  deal 
solely  with  the  indications  of  blood  sugar  levels.  Each  of  these 
several  points  may  be  briefly  discussed. 

In  regard  to  the  first,  Kraus  and  Ludwig  (19)  report  ex¬ 
periments  in  which  100  grams  of  commercial  glucose  produced 
melituria,  while  double  the  amount  of  pure  material  gave  neg¬ 
ative  results.  Recently  Folin  and  Berglund  (11b)  have  em¬ 
phasized  this  point.  While  in  practically  all  of  the  recent 
studies,  great  care  was  exercised  to  use  only  sugars  of  a  demon¬ 
strable  purity,  the  use  of  fruit  juices  as  adjuvants  must  be  re¬ 
garded  as  introducing  elements  of  uncertainty,  both  as  regards 
purity  of  the  resulting  mixture  and  also  of  the  absolute  sugar 
dosage.  In  this  connection,  the  authors  secxired  a  most  inter¬ 
esting  piece  of  information  in  a  fortuitous  manner.  A  subject 
under  investigation  gave  a  melituria  with  10  grams  of  galactose 
dissolved  in  milk  but  not  in  water.  The  observation  is  sug¬ 
gestive. 

The  influence  of  food  upon  carbohydrate  assimilation  has 
been  frequently  observed,  although  the  several  findings  are  not 
uniformly  consistent  with  each  other.  Jacobsen  (17),  and  Labbe 
and  Theodoresco  (20)  have  reported  observations;  Folin  and 
Berglund  (1.  c.)  feel  that  a  non-carbohydrate  meal  is  without 
influence  on  glycuresis,  while  Benedict  and  Osterberg  (6d), 
citing  their  earlier  work  with  Neuwirth  (6c),  and  analyzing 
the  Folin-Berglund  data,  reach  an  exactly  opposite  conclusion. 
Without  further  citation,  it  may  be  said  that  in  the  light  of 
these  conflicting  opinions,  an  element  of  grave  uncertainty  can 
be  eliminated  by  the  rigorous  exclusion  of  other  food  from  the 
test  meal.  The  direct  influence  of  other  carbohydrates  will  be 
discussed  later. 


818 


METABOLISM  OF  GALACTOSE 


In  regard  to  simultaneous  observation  of  blood  and  urine  find¬ 
ings,  in  the  opinion  of  the  present  authors,  both  may  be  observed 
with  profit,  but  of  the  two,  the  urine  sugar  is  far  more  significant. 
This  statement  is  made  with  just  recognition  of  its  debatable  char¬ 
acter.  In  other  words,  the  ultimate  criterion  becomes  the  sensitivity 
of  a  qualitative  chemical  reagent.  But  with  a  reagent  of  such  proven 
dependability  as  that  selected,  it  is  felt  that  by  its  use  a  line  of  de¬ 
marcation  may  be  established  between  the  amounts  of  reducing  bodies 
present  in  every  so-called  normal  urine  and  those  quantities  which 
represent  an  elimination  under  a  special  exciting  stimulus.  Blood 
sugar  and  urine  elimination  curves  lack  a  common  basis  for  com¬ 
parison.  In  the  first,  a  concentration  is  measured  which  is  a  vari¬ 
able,  the  absolute  value  changing  from  moment  to  moment  as  the 
various  factors  influencing  it  are  more  or  less  actively  operative. 
A  static  condition  may  not  be  attained,  certainly  not  during  a  period 
when  absorption  from  the  intestine  is  in  process.  On  the  other  hand, 
conditions  in  the  urine  are  essentially  different.  Here,  through  physi¬ 
cal  limitations,  collections  can  be  made  only  at  appreciable  intervals. 
It  is  to  be  noted  incidentally,  that  even  protracted  use  of  a  catheter 
with  continuous  flow  does  not  insure  the  removal  of  all  excreted  urine. 
Only  simultaneous  bilateral  ureteral  catheterization  could  accom¬ 
plish  this  result,  a  condition  practically  precluded  with  human  sub¬ 
jects. 

The  material  obtained  at  intervals  represents  the  summation  of 
a  large  number  of  widely  divergent  eliminations.  Further,  blood  is 
an  essential  integral  part  of  the  functioning  body,  in  contact  with 
active  cellular  material,  itself  the  medium  in  which  a  wide  diversity 
of  chemical  and  physical  changes  are  constantly  taking  place.  On 
the  other  hand,  the  urine  as  collected  from  the  bladder  is  an  end 
product,  outside  of  the  essential  organism  and  except  for  possible 
slow  reabsorption  with  its  composition  uninfluenced  by  any  other 
agency  than  that  causing  its  gradual  accumulation.  The  work  of 
Taylor  and  Hulton  (31)  with  a  twenty-four  hour  collection  of  the 
urine  illustrates  this  sharply,  while  a  more  recent  paper  by  Bailey 
(2)  gives  additional  information. 

To  eonchide,  the  anthoi’s  feel  tliat,  supplemented  by  the 
exj)erienee  of  many  others,  their  own  ohsei-vations  show  that 
melituria  and  hyperfrlyeemia  are.  in  large  measure,  mutually 
independent,  unrelated  idienomena  having  a  point  of  eontaet 
only  in  a  possibly  eommon  origin. 

The  relative  merits  of  tlie  uniform  test  m«‘al  and  that  pro- 
poi'tioned  to  body  weiglit  retpiire  passing  eomimmt.  Body 
weight  is  again  a  summation  of  varying  amounts  of  widely 
divergent  materials.  Ortain  ]>ortions  of  the  human  body  are 
directly  concerned  with  the  immediate  carbohydrate  metabolism, 
others  only  remotely,  if  at  all.  Seleetwig  a  few  eases  from 
similar  etiological  groups,  oue  finds  that  among  the  G  group. 
B-9,  weighing  80.8  kilos,  eliminated  1.24  grams  of  redueing 
sugar  with  an  exciting  dose  of  80  grams,  while  B-40.  weighing 
44.9  kilos,  eliminated  0.70  grams  on  the  same  dose.  Likewise, 
B-10  and  B-50,  weighing,  respectively,  46.8  and  110.0  kilos. 
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show  with  the  first  less  than  0.20  grams  and  with  the  second 
0.05  grams  on  ingesting  a  test  meal  of  20  grams.  Other 
cases  might  be  cited.  Only  two  values  for  the  basal  metabolism 
are  available — B-IO,  with  minus  15  per  cent,  and  B-50  with 
minus  17  per  eent.  With  young  children  Greenfield  (15),  using 
levulose  dissolved  in  milk(!),  found  a  complete  independenee 
of  assimilation  limit  on  body  weight.  It  is  highly  important  that 
the  subject  shall  be  maintained  in  a  resting  state  during  the 
test.  The  increased  utilization  under  the  influence  of  muscular 
work  has  been  observed  by  several  investigators,  of  whom  Gra¬ 
ham  (14),  and  Grafe  and  Solomon  (13)  may  be  named  among 
the  more  recent.  Similarly,  extremes  of  heat  and  cold  are  to 
be  avoided. 

Passing  reference  has  been  made  to  an  exhaustive  study 
published  by  Folin  and  Berglund  (lib)  on  certain  i)bases  of 
earliohydrate  metabolism.  In  an  investigation  of  such  scope, 
and  one  in  which  the  experimental  findings  ar(‘  of  such  proven 
accuracy,  the  conclusions  from  so  authoritative  a  source  recpiire 
careful  consideration. 

The  authors  have  observed  blood  and  urine  changes  under 
the  stimulus,  in  the  majority  of  cases,  of  large  doses  of  a  num¬ 
ber  of  carbohydrates  of  known  degrees  of  {mrity. 

Selecting  those  conclusions  which  are  germane  to  the  jn-es- 
ent  text,  they  may  be  summarized  as  follows: 

Galactose  is  much  less  effective  than  glucose  in  raising  the 
level  of  blood  sugar.  Absorption  of  sugars  by  tissues  rather 
than  glycogen  formation  is  believed  to  be  the  significant  factor 
regulating  blood  sugar  levels.  There  is  no  renal  threshold  for 
galactose.  The  retention  and  utilization  of  galactose  depends 
upon  the  amount  of  available  glucose.  Hypoglycemia  is  prob¬ 
ably  an  index  of  decreased  need  of  sugar  transportation.  Gly- 
curesis  is  obtained  after  every  ordinary  carbohydrate  meal, 
but  not  from  the  ingestion  of  certain  pure  carbohydrates,  is 
independent  of  blood  sugar  level,  and  represents  tbe  excretion 
of  foreign  carbohydrates  from  various  sources. 

Since  the  publication  of  this  paper,  three  reports  have 
appeared  in  the  literature,  all  challenging  one  or  more  of  the 
conclusions  contained  therein.  The  first,  by  Foster  (12a,  b), 
comprises  studies  on  the  levels  of  sugar  in  finger  and  vein  blood 
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under  the  influence  of  orally  administered  doses  of  glucose  and 
of  galactose,  and  an  interpretation  of  the  observed  phenomena. 

Tables  and  curves  are  given,  recording  results  with  100  and  200 
grams  of  glucose,  100  grams  fructose,  80,  90  and  100  grams  galac¬ 
tose,  70  and  100  grams  starch,  and  10  grams  of  agar.  It  is  interest¬ 
ing  that  the  experiments  with  200  grams  of  glucose  show  a  peak 


uniformly  at  fifteen  minutes,  while  with  the  smaller  dose  the  ob¬ 
served  maximum  is,  with  one  exception  (Expt.  49)  thirty  minutes 
or  more  after  the  exciting  dose.  This  apparent  anomaly  harmonizes 
with  certain  results  of  the  present  writers  already  discussed.  With 
galactose,  the  peak  with  80  grams  and  90  grams  is  at  one  hundred 
forty  minutes,  and  with  100  grams  at  one  hundred  fifty  minutes — 
the  magnitude  of  the  maxima  in  each  instance  showing  a  rough 
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proportionality  to  that  of  the  exciting  dose.  As  has  already  been 
pointed  out,  the  shape  of  blood  sugar  curves  is  potentially  mislead¬ 
ing.  Actual  graphic  delineation  of  changing  level  could  be  obtained 
only  by  the  examination  of  an  impossibly  large  number  of  samples 
taken  at  impossibly  short  intervals.  This  is  far  more  true  with 
glucose,  with  its  apparent  dynamic  action,  than  with  the  seemingly 
less  active  galactose.  As  the  author  gives  no  results  of  urine  an¬ 
alysis,  it  is  impossible  to  say  how  far  a  melituria  assisted  in  the 


restoration  of  the  original  blood  sugar  level.  The  present  authors’ 
experience  shows  that  with  the  galactose  at  least  an  active  melituria 
must  have  existed  in  these  experiments. 

The  point  to  be  emphasized  in  regard  to  these  experiments 
is  that  with  100  grams  of  glucose  certainly,  the  test  meal  was 
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well  below  the  so-called  tolerance  threshold,  while  with  normal 
persons  even  80  grams  of  galactose  is  far  above  the  assimila¬ 
tion  limit.  Comparison  between  the  two  series  of  experiments 
fails  of  parity  of  conditions. 

One  other  point  of  interest  presents  itself.  In  all  three 
of  Foster’s  galactose  curves,  the  maximum  presents  itself  at 
one  hundred  forty  or  more  minutes  after  the  ingestion  of  the 
test  meal.  In  the  present  authors’  series  of  fifty-six  completed 
curves  with  super-tolerance  dosage,  only  two  have  failed  to 
reach  a  maximum  at  the  end  of  forty-five  minutes.  Of  the  two 
exceptions,  one  case,  B-57,  a  pluriglandular  involvement,  with 
an  exciting  dose  of  50  grams  and  an  elimination  of  0.41,  showed 
progressively  100,  105,  and  107  milligrams  of  sugar.  With  a 
sub-tolerance  dose  of  40  grams,  the  values  with  this  patient 
were  severally  100,  96,  and  89  milligrams.  The  thought  nat¬ 
urally  occurs  that  a  maximum  was  reached  in  both  cases  earlier 
than  forty-five  minutes.  The  other  patient.  Case  B-12,  having 
status  lymphaticus,  showed  an  almost  parallel  relationshij)  of 
100,  107,  and  110.  With  20  grams  and  no  glycosuria  the  curve 
was  normal.  Of  the  twenty-eight  complete  curves  with  sub- 
tolerance  dosage,  but  one  failed  to  reach  a  maximum  in  forty- 
five  minutes  or  less.  This  case,  B-13,  was  of  myxedema  of  long 
standing,  with  a  basal  metabolic  rate  of  minus  41  per  cent.  The 
shape  and  slope  of  the  observed  curve  testifies  in  this  single 
instance  to  the  dominance  of  the  absorption  factor.  While  it 
is  true  that  the  authors’  dosages — up  to  60  grams — fall  short 
of  those  administered  by  Foster,  the  discrepancy  between  forty- 
five  and  one  hundred  forty  minutes  is  greater  than  that  be¬ 
tween  the  size  of  the  respective  test  meals.  There  is  evidently 
some  other  factor,  as  yet  undetermined,  in  the  metabolism  of 
galactose,  which  must  be  invoked  to  explain  such  widely  dis¬ 
crepant  results. 

The  second  paper,  by  Benedict  and  Osterberg  (fid),  is  a 
direct  reply  to  the  Folin-Berglund  article.  The  apparently 
slight  effect  of  the  large  test  mealsi  of  the  several  sugars  is  com¬ 
mented  on  and  the  well-known  anti-diuretic  action  of  larg<‘ 
dosage  offered  as  a  partial  explanation.  Further  analysis  of 
the  data  leads  them  to  the  conclusion  that  the  principal  .sub¬ 
ject,  II.  B-d,  does  not  possess  a  normal  metabolic  relationship 
for  carbohydrates.  This  conclusion  was  reached  by  the  present 
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writers  at  the  time  of  appearance  of  the  Folin-Berglund  paper, 
and  has  received  repeated  confirmation  in  the  data  presented 
in  this  paper.  A  total  elimination  of  approximately  5  grams 
of  reducing  substance,  even  making  due  allowance  for  the  car¬ 
bohydrate  paradox,  would  place  the  assimilation  limit  for  ga¬ 
lactose  with  II.  B-d  in  the  neighborhood  of  60-70  grams — in 
short,  a  greatly  increa.sed  tolerance.  This  unusual  carbohy¬ 
drate  metabolism  must  exercise  some  influence  in  all  of  the  ex¬ 
periments  in  which  he  was  the  subject,  and  would  seem  to 
affect  conclusions  made  on  tbe  assumption  of  his  normality. 
The  work  of  the  present  authors  is  patently  open  to  the  same 
objection,  as  but  few  of  their  experimental  subjects  were  nor¬ 
mal  in  regard  to  their  carbohydrate  metabolism.  From  the 
comparison,  however,  of  the  normals  included  in  the  present 
study  with  the  groups  of  cases  investigated,  the  authors  feel 
that  too  much  emphasis  could  readily  be  given  to  this  factor. 

Benedict  and  O.sterberg  comment  on  the  evident  fact  that 
hyperglycemia  is  not  necessary  to  produce  a  glycosuria,  and 
that  the  observed  level  of  the  blood  sugar  is  no  criterion  for  the 
extent  of  the  glycosuria.  The  present  studies  would  seem  to 
indicate  that  a  glycosuria  once  established  persists  even  when 
the  blood  sugar  has  fallen  to  a  relatively  low  level,  a  fact  that 
has  frequently  been  observed  and  recorded  by  others  in  a  most 
conclusive  manner.  In  the  present  case,  however,  the  interval 
of  forty-fiv'e  minutes  between  the  ingestion  of  the  test  meal 
and  the  drawing  of  blood  is  ample  to  allow  for  the  rapid  estab¬ 
lishment  of  a  transitory  higher  level  and  the  compensatory 
subse(|uent  fall  which  could  bring  the  blood  sugar  to  its  original 
level  or  even  below  at  the  time  of  observation.  These  points 
have  already  received  comment  in  an  earlier  part  of  the  present 
paper.  Comment  may  be  made  upon  the  apparently  anomalous 
results  obtained  where  the  effect  of  100  grams  of  galactose  is 
compared  with  that  of  100  grams  each  of  galactose  and  glucose. 
A  more  rapid  absorption  of  the  glucose  fraction  is  postulated 
as  the  explanation.  This  point  will  be  discussed  in  connection 
witli  the  third  paper,  which  contains  data  most  pertinent  to 
the  (piestion. 

While  this  article  was  in  process  of  revision,  a  series  of 
observations  has  appeared  [Bodansky  (8)]  which  bear  directly 
upon  <|uestions  raised  in  the  two  foregoing  papers.  The  writer 
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has  reinvestigated  certain  of  these  questions,  using  dogs  as  his 
subjects,  and  as  his  method  the  oral  administration  of  doses  of 
3  grams  per  kilo,  respectively,  of  dextrose,  levulose  and  galac¬ 
tose,  He  finds,  under  these  conditions,  the  same  delayed  max¬ 
imum  in  the  blood  sugar  curve  with  galactose  which  was  oh- 


Fig.  3.  Effect  of  Mixed  Carbohydrate  Feeding  (Bodansky). 

served  by  Foster,  although  the  mean  of  20  series  of  observations 
shows  the  peak  at  seventy-five  minutes  and  an  incipient  fall  at 
one  hundred  thirty-five  minutes. 

There  exists  a  fairly  extensive  literature  on  the  assimilation 
limit  of  various  animals  for  the  several  carbohydrates,  the  results 
of  which,  in  the  main,  show  a  sufficient  measure  of  concordance  to 
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render  a  detailed  analysis  unnecessary.  Selecting  Allen’s  observa¬ 
tions  as  comparable,  it  is  stated  by  that  author  that  while  the  sub¬ 
cutaneous  tolerance  in  dogs  is  of  the  order  of  7-9  grams  per  kilo 
for  glucose,  the  galactose  tolerance  is  less  than  1  gram  per  kilo. 
This  ratio  is  substantiated  by  numerous  other  observers.  On  this 
basis,  and  with  recognition  of  the  influence  of  the  magnitude  of  the 
exciting  dose  on  the  blood  sugar  curve,  the  writer  should  have  given 
from  20  to  30  grams  per  kilo  of  glucose  to  duplicate  the  massive 
super-tolerance  dose  of  galactose  used.  Even  assuming  Benedict’s 


figure — 5  grams  per  kilo — for  glucose  subcutaneously  as  more  nearly 
correct  the  minimum  dosage  would  have  been  not  less  than  15  grams 
per  kilo.  The  impracticability  of  this  procedure  is  obvious.  While 
oral  tolerance  is  somewhat  greater  than  subcutaneous,  Benedict’s 
dog,  with  17  grams  per  kilo  by  the  latter  route,  died  in  seventeen 
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hours.  While  no  parity  can  be  established,  the  fact  is  suggestive 
of  potential  disturbance  to  the  organism  should  such  massive  doses 
be  retained. 

A  second  point  on  which  the  author’s  data  hears  most 
illuminatingly  is  that  touched  upon  in  the  preceding  discussion 
— namely,  the  influence  of  ingested  glucose  (and  fructose)  upon 
the  absorption  of  galactose.  Bodansky  gives  two  tables  (III  and 
IV)  in  which  these  influences  are  studied.  Reduced  to  graphic 
form  the  relationships  are  very  apparent  (Curves  III  and  IV). 

It  is  to  be  assumed  that  these  protocols  are  representative  and 
that  they  picture  the  general  mechanism.  In  both  instances,  levulose 
produces  a  slight,  glucose  a  more  marked,  increase  in  blood  sugar 
with  the  point  of  inversion  of  all  curves  at  forty-five  minutes.  Galac¬ 
tose,  on  the  other  hand,  shows  a  far  greater  increase,  with  the  max¬ 
imum  in  one  case  at  seventy-five,  in  the  other  at  one  hundred  thirty- 
five  minutes.  With  the  combined  test  meals,  however,  the  maximum 
in  three  instances  is  at  one  hundred  thirty-five  minutes  and  in  the 
fourth  at  seventy-five.  Even  closer  analysis  is  profitable.  With  dog 
No.  9  (Table  3)  levulose  gives  a  fiat  curve,  glucose  a  definitely  more 
acute  rise  and  fall.  The  combined  levulose-galactose  curve  approx¬ 
imates  that  for  pure  galactose,  while  the  glucose-galactose  shows 
an  essentially  less  marked  change — and  with  a  maximum  appearing 
at  one  hundred  thirty-five  minutes.  With  dog  20,  the  results  are 
even  more  striking.  Again  the  levulose-galactose  curve  approxi¬ 
mates  pure  galactose,  while  the  glucose  influence  again  produces  a 
curve  in  intermediate  position. 

In  the  light  of  these  curves.  Bodansky ’s  statement  that  with 
dextrose  and  galaeto.se  together  (with  Dog  9)  “tlie  hy|)ergly- 
eemia  produced  is  not  much  moiv  marked  than  that  following 
the  ingestion  of  glucose  alone,”  does  not  seem  warranted. 

Further,  until  more  light  is  shed  upon  the  mutual  influences  oi 
sugars  fed  together,  the  present  authors  take  exception  to  Bodansky’s 
statement  that  “levulose  .  .  .  should  exert  an  even  greater  effect 
(than  glucose)  in  depressing  galactose  hyperglycaemia.”  From  the 
curve  it  is  evident  that  the  sugar  which  intrinsically  exercises  (for 
whatever  reason)  the  least  influence  on  the  blood  sugar  level,  exer¬ 
cises  the  less  disturbing  effect  on  the  behavior  of  the  galactose. 
With  the  glucose,  on  the  other  hand,  the  resulting  curve  is  patently 
influenced  by  the  mutual  action  of  each  sugar  upon  the  other.  Fur¬ 
ther  support  of  this  interpretation  is  found  in  Table  5,  where  results 
are  given  of  the  amounts  of  sugar  excreted  under  the  several  condi¬ 
tions.  The  Folin-Berglund  experiment  given  in  their  Table  XVI 
would  seem  to  lend  support  to  this  general  idea  if  blood  levels  and 
rate  of  sugar  excretion  be  plotted  simultaneously.  As  the  glucose 
influence  begins  to  disappear,  that  of  the  galactose  manife.sts  itself. 

In  all  these  cases  the  melituria  excited  by  the  addition  of  fruc¬ 
tose  exceeds  that  produced  by  the  glucose  addition.  Further,  the 
amount  excreted  in  two  cases  approaches  that  eliminated  under  the 
influence  of  galactose  alone,  and  in  the  third — with  a  .smaller  dog 
— even  exceeds  it. 

As  tbe  author  points  out,  lower  blood  sugar  level  eould  be 
invoked  to  explain  these  observations,  bnt  the  present  authors 
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feel  that  the  results  of  their  experimental  wox'k  show  that,  as 
has  already  been  stated,  while  melitnria  and  hyperglycemia 
may  have  the  same  initial  exciting  caxise,  they  are  relatively 
separate  phenomena  and  are  not  necessarily  mntnally  inter¬ 
dependent.  Another  element  which  adds  to  the  obscurity  of 
the  problem  lies  in  the  ilifferent  oxidation  velocities  of  the  sev¬ 
eral  sugars.  Galactose  has  bx*en  shown  to  give  results  less  than 
the  truth  in  comparison  with  a  glucose  standard.  What  the 
algebraic  sum  wmdd  be  when  to  noi-mal  blood  dextrose  is 
added  both  galactose  and  levulose,  may  well  give  rise  to  pleas¬ 
ing  speculation. 

To  revert  briefly  to  the  Folin-Berglund  paper;  the  conclu¬ 
sion  in  regard  to  the  influence  of  galactose  on  blood  sugar  levels 
has  been  shown  to  be  apparently  true  only  in  a  certain  num¬ 
ber  of  cases,  and  in  these  a  failure  to  obstTve  the  maximum 
seems  to  be  the  probable  cause. 

To  the  conclusion  that  there  is  no  r«*nal  threshold,  the 
authors  can  'sidxscribe  only  in  part.  The  bulk  of  the  evidence, 
it  is  true,  would  seem  to  indicate  that  there  is  some  leakage  of 
a  reducing  substance  through  the  kidneys  under  the  stimula¬ 
tion  of  even  small  doses  of  the  sugar.  But  it  remains  to  be 
shown  that  this  “glycnresis,”  or  better,  “melituresis,”  is  due 
to  galactose.  The  influence  of  impurities  observed  by  Kraus 
and  Ludwig  and  others,  and  demonstrated  so  conclusively  in 
the  Folin-Bcrglund  studies,  might  again  be  invoked.  Further, 
the  evidence  from  all  sources  would  seem  to  point  most  con¬ 
clusively  to  the  ])resenee  of  other  reducing  bodies,  and  if  these 
are  increased  by  sub-  and  super-tolerance  doses  of  glucose, 
why  should  not  galactose  exercise  a  similar  action?  The  au¬ 
thors  feel  that  in  all  jxrevious  studies  of  the  comparative  effects 
of  several  carbohydrates,  the  lack  of  emphasis  on  the  relation 
of  the  selected  dosages  to  those  which  Avill  produce  demon¬ 
strable  melitnrias,  has  eliminated  an  absolute  basis  of  parity  in 
the  observations.  Also,  the  intervals  between  blood  samples 
makes  the  apparent  absence  of  a  hyperglycemia  in  certain  cases 
a  matter  rather  of  uncertain  inference  than  of  observation. 
The  more  rapid  fall  obs(*rved  with  the  larger  of  two  doses  of 
glucose  might  well  have  a  bearing  in  galactose  experiments 
where  massive  super-tolerance  meals  are  given.  Finally,  the 
fact  remains  that  with  groups  of  so-called  normal  persons  there 
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exists  an  approximately  constant  dose  of  galactose  which  excites 
a  demonstrable  melituria ;  that  in  certain  pathological  states 
in  which  the  so-called  threshold  has  been  found  to  deviate  from 
the  accepted  normal  when  tested  with  dextrose  or  fructose, 
like  deviations  are  observed  when  galactose  is  substituted. 

8.  TISSUE  ABSORPTIOX  AND  MAMMARY  INFLUENCE 

The  point  in  the  Folin-Berglund  paper  which  stands  out 
most  saliently  from  the  writers’  point  of  view,  and  in  which 
is  to  be  found  the  most  stimulating  and  suggestive  concept,  is 
that  which  deals  with  tissue  absorption  as  the  main  and  gly¬ 
cogen  formation  the  secondary,  and  in  measure  sequential,  reg¬ 
ulator  of  blood  sugar  levels.  With  this  is  clearly  associated 
the  apparent  influence  of  a  second  carbohydrate  on  the  behavior 
of  the  first.  That  glucose  definitely  does  influence  the  utiliza¬ 
tion  of  galactose  has  been  observed  by  several  earlier  writers, 
and  is  certainly  implicit  in  the  disproportion  of  the  .so-called 
thresholds  for  galactose  and  lactose.  Bodansky’s  work  throws 
added  light  in  that  it  confirms  the  glucose  influence  and  dem¬ 
onstrates  that  levulose,  with  an  apparently  different  relation  to 
the  organism,  exercises  a  divergent  and  notably  smaller  effect 
upon  the  galactose  utilization.  Space  does  not  permit  an  elab¬ 
oration  on  this  topic  at  the  present  time.  Investigations  are 
under  way  from  which  it  is  hoped  some  pertinent  information 
may  be  drawn.  To  return  briefly  to  the  main  thesis — namely, 
tissue  absorption :  The  present  authors,  in  the  course  of  their 
investigations,  have  elicited  certain  facts  which  they  feel  are 
of  definite  bearing  on  this  question.  The  investigation  is  .still 
in  progress  and  report  at  this  time  must  be  preliminary,  with 
all  conclusions  highly  tentative.  With  this  statement  the  facts 
in  (juestion  may  be  presented  briefly. 

1.  The  so-called  threshold  of  tolerance  for  galactose  is 
higher  for  women  than  for  men,  the  average  values  being  about 
40  grams  for  the  former  and  30  grams  for  the  latter.  The 
only  parallel  observation  is  in  a  table  from  Quarta,  cited  by 
DeFilippi  (9),  giving  results  with  dogs.  The  validity  of  these 
findings  is  denied  by  Allen  (1). 

2.  In  the  mammary  gland,  the  female  has  a  special 
mechanism  for  the  synthesis  storage  and  utilization  of  galactose 
of  which  the  male  is  devoid. 
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3.  In  these  cases  where  there  is  a  primary  failure  of  the 
gonads,  whether  as  the  result  of  functional  disturbance,  of  physi¬ 
ological  change  or  of  surgical  ablation,  there  is  a  lowering  in 
the  so-called  tolerance  threshold  of  the  female  which  finds  no 
counterpart  in  the  male. 

4.  The  well-known  lowering  of  the  tolerance  threshold 
during  pregnancy  might  be  due  either  to  a  suspension  of  gonad 
function  or  equally,  if  not  more  probably,  to  a  saturation  of 
the  tissues  in  question. 

5.  Data  are  lacking  on  yoiing  children  in  the  prepubertal 
period  before  the  development  of  the  secondary  sex  character¬ 
istics.  In  the  excellent  article  by  Meyer  and  Stern  (25),  a 
number  of  data  are  given,  but  they  are  too  few  to  w-arrant  any 
conclusion.  This  phase,  as  well  as  the  infiuence  of  pregnancy, 
are  now  under  investigation. 

From  the  foregoing  it  seems  to  be  established  that  the  nor¬ 
mal  adult  female  has  a  capacity  for  utilizing  galactose,  which, 
lacking  in  the  male,  is  intrinsically 'connected  with  sex.  Fur¬ 
ther,  with  a  retrogression  of  the  secondary  sex  characteristics, 
induced  by  primary  failure,  this  special  power  is  lost.  It  is 
not,  therefore,  unwarrantable  to  conclude  that  the  mammary 
gland  may  possess  direct  power  of  absorption  or  utilization, 
and  that  this  fact  may  suitably  be  adduced  as  a  support  of  the 
Folin-Berglund  tissue  absorption  concept. 

9.  CONCLUSION  .AND  SUMM.ARY 

Before  summarizing  the  results  of  this  experimental  study, 
one  point  should  be  emphasized,  namely,  that  the  shape  as¬ 
sumed  by  the  conventional  blood  sugar  curve  is  essentially 
determined  by  the  relationship  of  the  exciting  dose  to  the  so- 
called  threshold  of  tolerance.  So-called  normal  curves  are  pro¬ 
duced  by  super-tolerance  doses  of  moderate  degree.  The  fiat 
or  even  inverted  curves  of  hypofunction  are  the  result  of  sub¬ 
tolerance  dosage.  The  characteristic  diabetic  curve  is  character¬ 
istic  solely  because  the  usual  exciting  dose  is  far  above  the  con¬ 
ventional  threshold  of  tolerance — in  other  words,  an  heroic 
super-tolerance  dose  (see  Foster’s  curves),  and  the  debatable 
intermediate  curves  that  fall  between  the  progressive  diabetic 
rise  and  the  definite  sequential  downward  trend  of  the  normal 
are  only  expressions  of  the  relation  of  the  individual  dose  to 
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the  individual  tolerance  threshold.  In  other  words,  by  a  suit¬ 
able  selection  of  dosage,  any  so-called  diagnostic  curve  may  be 
produced  with  the  so-called  normal  individual.  The  signifi¬ 
cance  of  the  diabetic  curve  depends  not  upon  its  characteristic 
shape,  but  upon  the  fact  that  100  gms.  of  glucose  represents  a 
massive  super-tolerance  dose. 

The  results  of  this  investigation  may  be  briefly  summarized 
as  follows: 

1.  The  velocity  coefficient  of  reduction  by  galactose  is 
appreciably  less  than  that  of  glucose.  Hence  all  curves  based 
on  copper  reduction  methods  and  dealing  with  mixtures  of  the 
two  give  apparent  values  that  are  le.ss  than  the  truth. 

2.  Test  meals  of  urea  with  observation  of  blood  levels  and 
urine  elimination,  show  that  delayed  absorption  apparently 
plays  little  or  no  ])art  in  cases  showing  increase  in  the  so-called 
tolerance  threshold. 

3.  Rapidity  of  elimination  of  urea  is  not  conditioned 
solely  by  blood  iirca  level,  and  the  inference  is  drawn  that 
determinations  of  blood  and  urine  urea  are  measurements  of 
related  but  not  mutually  wholly  dependent  phenomena. 

4.  No  blood  sugar  curve  determined  by  straight  line  intcr- 
l>olation  between  isolated  points  gives  more  than  a  first  approx¬ 
imation  of  the  progressive  change  of  blood  sugar  levels,  and 
in  many  cases  is  definitely  misleading. 

5.  The  observed  degree  of  hyperglycemia  and  of  melituria 
show  a  complete  lack  of  relationship.  They  are  to  be  regarded 
as  two  parallel  phenomena  having  a  potentially  common  origin, 
but  being  quantitively  mutually  independent. 

6.  A  general  relationship  between  the  type  of  curve  and 
the  magnitude  of  the  exciting  dose  in  connection  with  the  so- 
called  tolerance  threshold  has  been  observed. 

7.  The  anomaly  of  an  inverse  relationship  of  size  of  ex¬ 
citing  dose  to  the  magnitude  of  the  observed  hyperglycemia 
has  also  been  recorded  in  certain  cases. 

8.  Certain  criteria  for  the  administration  of  carbohydrate 
test  meals  have  been  defined  and  emphasis  is  laid  ujuni  the 
necessity  of  using  tMjuivalent  doses  when  several  sugars  are  to 
be  compared. 

10.  The  tissue  absorption  concept  of  Folin  and  Berglund 
has  been  discussed  and  certain  observations  on  the  potential 
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iuflaence  of  the  mammary  gland  on  carbohydrate  utilization, 
adduced  in  its  support. 

In  conclusion,  the  authors  take  much  pleasure  iu  acknowl¬ 
edging  their  indebtedness  to  their  colleagues,  who  have  re¬ 
ferred  patients  for  these  studies,  and  in  particular  to  the  sub¬ 
jects  themselves  for  a  helpfid  interest  and  most  gracious  spirit 
of  co-operation. 

Especial  thanks  are  gladly  rendered  to  Miss  Bertha  S. 
Wiener,  to  whose  competent  hands  have  been  intrusted  many 
of  the  measurements  here  recorded. 
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IS  THE  TADPOLE  TEST  FOR  THYROID  VALID? 

W.  W.  SWINGLE 

Osborn  Zoological  Laboratory,  Yale  University,  and  the  Biological 
Laboratory,  Cold  Spring  Harbor 

It  is  a  matter  of  common  observation  to  clinicians  and 
experimentalists  that  various  samples  of  commercial  thyroid 
preparations  may  differ  considerably  with  regard  to  their  physi¬ 
ological  activity.  The  value  of  this  gland  as  a  therapeutic  agent 
in  the  treatment  of  hypothyroid  cases,  has  of  late  years  been 
considerably  increased  by  the  adoption  of  a  method  of  stand¬ 
ardizing  different  preparations  on  the  basis  of  their  iodine  con¬ 
tent. 

However,  it  requires  but  little  reflection  to  see  that  such  a 
chemical  method  is  not  entirely  satisfactory  for  determining  the 
physiological  effectiveness  of  thyroid  preparations.  Only  a  cer¬ 
tain  special  kind  of  iodine  complex  is  active,  and  to  date  no 
other  type  of  iodine  compound,  inorganic  or  organic,  is  known 
that  is  capable  of  simulating  in  a  qualitative  or  quantitative 
manner  the  effects  produced  upon  mammalian  metabolism,  and 
on  myxedema  and  cretinism,  by  the  idoine  complex  peculiar  to 
the  thyroid  gland,  i.  e.,  thyroid  iodine.  Consequently,  the  iodine 
content  of  thyroid  preparations  should  refer  only  to  thyroid 
iodine,  but  unfortunately  such  is  hot  the  case.  A  large  part  of 
the  iodine  contained  in  the  thyroid  is  said  to  exist  in  inactive 
form  and  is  apparently  united  with  amino  acid  comple.xes,  ])ossi- 
bly  representing  intermediate  steps  in  the  synthesis  of  the  active 
hormone. 

It  has  been  shown  (1)  that  hyperplastic  thyroids  extremely 
low  in  iodine  content  are  capable  of  absorbing  large  amounts  of 
iodine  both  in  vivo  and  in  vitro,  and  when  potassium  iodide  is 
injected  into  the  circulation  of  an  animal  with  goitrous  or 
hyperplastic  glands  the  iodine  is  absorbed  by  the  thyroid  prac¬ 
tically  as  soon  as  it  reaches  the  gland.  Such  thyroids  when 
assayed  can  be  made  to  show  any  per  cent  of  iodine.  But  despite 
the  high  iodine  content  such  glandular  tissue  has  little  thera- 
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peutic  value,  because  the  iodine  present  is  not  thj'roid  iodine, 
i.  e.,  in  thyroxin  form.  A  certain  time  is  required  for  the  thy¬ 
roid  to  convert  the  iodine  it  receives  into  the  combination  pecu¬ 
liar  to  its  hormone. 

Since  Gudernatsch’s  discovery  of  the  remarkable  effect  of 
thyroid  upon  amphibian  metamorphosis,  several  investigators 
have  suggested  that  this  reaction  be  employed  as  a  method  of 
physiological  assay  for  testing  the  activity  of  thyroid  prepara¬ 
tions,  as  a  supplement  or  even  substitute  for  the  present  method 
of  standardization  by  means  of  the  iodine  content. 

Romeis  (2)  was  the  first  to  propose  the  use  of  the  tadpole 
test  as  a  means  for  standardizing  commercial  thyroid  and 
iodothyrine  preparations.  He  observed  great  variations  in  the 
activity  of  the  preparations  tested,  as  manifested  by  the  rapidity 
with  which  the  material  induced  metamorphic  change  in  frog 
larvae  when  fed,  and  stated  that  his  results  with  amphibian 
larvae  agreed  with  similar  experiments  on  dogs,  and  with  clinical 
observations.  lie  did  not  compare  the  activity  of  the  different 
preparations  with  their  iodine  content.  Lenhart  (3)  showed 
that  desiccated  thyroid  when  fed  to  tadpoles  induces  effects  on 
their  growth  and  differentiation  in  proportion  to  the  quantity 
administered  and  the  amount  of  iodine  present.  He  suggested 
that  the  tadpole  reaction  to  thyroid  might  serve  as  a  biological 
test  for  the  activity  of  thyroid  preparations,  superior  even  to 
chemical  methods. 

Rogoff  (4)  made  use  of  the  action  of  thyroid  upon  am¬ 
phibian  metamorphosis  to  assay  the  i)hysiological  value  of  vari¬ 
ous  commercial  thyroid  preparations.  In  his  paper  he  advances 
cogent  reasons  why  the  present  method  of  standardization  of 
thyroid  by  determination  of  its  iodine  content  is  not  an  entirely 
reliable  indication  of  its  therapeutic  value,  and  suggested  the 
tadpole  test  as  a  method  of  physiological  assay. 

Jensen  (5)  proposed  the  use  of  the  axolotl  for  the  stand¬ 
ardization  of  thyroid  preparations.  As  is  well  known,  this  animal 
is  the  paedogenetic  larvae  of  Amblystoma  tigrinum,  and  readily 
responds  to  thyroid  administration  by  metamorphosis.  Various 
commercial  extracts  of  thyroid  and  iodothyrine  were  tested  on 
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axolotls  and  it  was  found  that  the  effieienoy  of  the  preparations 
used  was  not  directly  proportioned  to  their  iodine  content. 

llophen  and  Crew  (6)  employed  the  axolotl  as  a  means  of 
determining  the  degree  of  physiological  activity  of  fetal  and 
embryonic  ox  and  sheep  thyroids.  A  single  meal  of  fetal  thyroid 
was  fed  to  axolotls,  and  if  metamorphic  changes  were  initiated  it 
was  regarded  as  demonstrating  the  fact  that  such  glands  were 
actually  building  up  their  active  pi'oduets. 

It  is  (|uite  evident  that  the  first  four  authors  mentioned 
regard  the  present  method  of  standardizing  thyroid  prepara¬ 
tions  by  their  iodine  content  as  unsatisfactory,  but  it  is  (jues- 
tionahle  whether  the  suggested  utilization  of  the  metamorphic 
clianges  of  amphibian  larvae  as  a  method  of  physiological  assay 
of  thyroid  activity  is  likely  to  prove  any  more  .satisfactory.  In 
fact  the  writer  is  inclined  to  doubt  if  the  tadpole  test  is  really 
valid,  and  believes  that  it  is  really  a  test  for  a  peculiar  type  of 
organic  iodine,  and  not  si)ecific  for  thyroid  iodine.  The  follow¬ 
ing  experiments  invalidate  the  tadpole  test  for  thyroid  activity 
and  preclude  the  employment  of  these  animals  for  physio¬ 
logical  assay’s  of  thyroid  products  (7  i. 

The  three  blood  proteins,  serumalhumin,  serumglobulin  and 
tihrin,  have  little  if  any  effect  upon  the  differentiation  of  thy- 
roidectomized  and  hypophysectomized  frog  tadpoles.  However, 
if  these  substances  are  iodized  properly  they  become  highly 
active  metamorphosis-imhicing  agents  when  fed  or  injected. 
The  addition  of  the  iodine  to  the  molecule  of  these  proteins 
transforms  an  inactive  substance,  insofar  as  frog  metamorphosis 
is  concerned,  into  an  agent  which  simulates  the  thyroid  hormone 
(^although  the  acceleration  of  metamorphosis  is  not  so  rapid) 
in  the  effect  produced  ui)on  anuran  differentiation.  Iodized 
casein  behaves  in  a  similar  fashion,  although  this  protein  does 
not  appear  to  he  <|uite  so  active  as  the  others  mentioned, 
lodogliadin  if  fed  in  large  quantities  for  two  months  or  more 
will  metamorphose  hypophysectomized  tadpoles.  The  metamor- 
jthosis-indueing  activity  of  this  vegetable  protein  is  distinctly 
les^j  than  the  other  iodized  proteins  tested.  However,  the  activity 
of  any  one  of  these  proteins  depends  upon  the  method  of  iodiza- 
tion.  The  looser  the  combination  effected  between  the  iodine 
and  the  protein,  the  less  the  activity  upon  differentiation.  In 
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contrast  to  iodogliadin,  the  vegetable  protein  edestin  is  an  active 
metamorphosis  indueing  agent  when  properly  iodized,  although 
apparently  not  so  active  as  the  blood  proteins  mentioned.  RogoflE 
(8)  states  that  iodized  egg  albumin  (fresh  egg  white)  shows  some 
activity  when  fed  to  normal  tadpoles,  but  that  the  activity  is  not 
very  great. 

The  writer  has  not  found  iodalbin  (Parke,  Davis  &  Co.)  nor 
iodocasein  (Mulford  &  Co.)  very  active  in  inducing  metamorphic 
change.  In  both  of  these  commercial  preparations  of  iodized 
protein  the  iodine  is  in  loose  combination  and  is  very  easily 
split  off  the  protein  molecule ;  some  specimens  seem  to  be  more 
active  than  others. 

The  structure  of  the  protein  molecule  is  as  yet  unknown ; 
consequently  the  nature  of  the  iodine  linkage  is  undetermined. 
However,  one  of  the  amino  acids,  tyrosine,  has  been  successfully 
iodized  and  is  known  to  be  an  effective  agent  in  indueing  the 
metamorphosis  of  both  thyroidless  and  hypophyseetomized  tad¬ 
poles.  Tyrosine  is  inactive,  dibromotyrosine  is  inert,  but 
diiodotyrosine  is  very  effective  in  acceleratng  transformation. 
It  is  clear  from  the  experiments  upon  iodotyrosine  that  the 
effective  agent  in  amphibian  transformation  is  the  iodine  in  the 
molecule,  bromine  cannot  be  substituted  for  it  and  the  tyrosine 
remain  active.  Moreover,  the  nature  of  the  iodine  linkage  in 
diiodotyrosine  is  known  and  this  amino  acid  is  not  chemically 
related  to  thyroxin,  the  active  principal  of  the  thyroid.  Per¬ 
haps  even  more  interesting  in  this  connection  is  the  fact  that 
tyramine,  the  decarboxylated  product  of  tyrosine,  when  iodized, 
is  an  active  agent  in  producing  metamorphosis  (9).  The  iodine 
linkage  in  tyramine  is  the  same  as  in  tyrosine,  i.  e.,  to  the  3rd 
and  5th  carbon  atoms  of  the  benzene  ring. 

Investigators  who  have  worked  upon  this  phase  of  the  prob¬ 
lem  agree  that  iodized  proteins  such  as  iodoserumglobulin,  albu¬ 
min  and  casein  show  little  if  any  thyroid-like  effects  upon  mam¬ 
malian  metabolism,  nor  does  tbe  administration  of  such  sub¬ 
stances  alleviate  the  symptoms  of  myxedema  or  cretinism. 

Oswald  (10)  studied  the  physiological  properties  of  several 
iodized  proteins  and  compared  them  with  thyroid.  He  found 
that  iodocasein,  iodoserumalbumin  and  diiodotyrosin  do  not 
exert  thyroid-like  effects  when  administered  to  mammals. 
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Hellin  (11)  reported  that  iodoalbumin  and  nucleo-albumin 
prepared  from  the  spleen  are  inactive  when  given  to  mammals, 
and  Blum  (12)  states  that  iodoalbumin  has  practically  no  effect 
upon  metabolism. 

Strouse  and  Voegtlin  (13)  did  not  observe  any  thyroid-like 
effects  upon  the  nitrogen  metabolism  or  on  the  blood  pressure  of 
normal  dogs,  nor  was  there  any  favorable  effect  on  the  condition 
of  myxedematous  and  cretinous  mammals  following  administra¬ 
tion  of  diiodotyrosin. 

It  is  evident  that  the  substances  which  accelerate  meta- 
morphic  change  in  amphibians,  thiis  simulating  the  activity  of 
the  thyroid  hormone  in  this  vertebrate  group,  do  not  exert 
thyroid-like  effects  when  administered  to  mammals,  at  any  rate 
insofar  as  metabolism  is  concerned.  Perhaps  the  most  convinc¬ 
ing  evidence  that  the  effect  of  thyroid  upon  amphibian  meta¬ 
morphosis  and  upon  mammalian  metabolism  is  due  to  different 
chemical  groupings  in  the  thyroid  hormone  is  that  adduced  by 
Kendall  (14)  and  the  writer  (15)  on  the  acetyl  derivative  of 
thyroxin.  The  following  experiment  was  recently  performed  by 
the  writer.  Two  normal,  healthy  adults  took  10  milligrams  of 
crystalline  thyroxin  intravenously ;  a  profound  physiologic 
response,  comparable  in  every  way  to  that  evoked  by  excessive 
thyroid  feeding,  was  evoked,  the  effect  lasting  about  six  days. 
Several  weeks  later  the  same  two  subjects  received  an  intravenous 
injection  of  10  mg.  of  thyroxin  in  which  the  hydrogen  of  the 
imino  group  had  been  replaced  by  acetyl.  The  injection  pro¬ 
duced  no  response  whatever.  Kendall  earlier  had  noted  that 
acetyl  thyroxin  when  injected  into  dogs  produced  no  physio¬ 
logic  response,  whereas  an  equal  amount  of  thyroxin  did  produce 
a  profound  response  lasting  some  time.  The  fact  that  when 
the  hydrogen  of  the  imino  group  in  thyroxin  is  replaced  by 
acetyl  the  substance  loses  its  physiologic  activity  and  there 
follows  no  demonstrable  effect  upon  mammals  emphasizes  the 
importance  of  the  imino  group  and  minimizes  the  importance  of 
iodine  in  the  molecule  insofar  as  the  physiologic  effect  upon 
mammals  is  concerned.  However,  both  thyroxin  and  the  acetyl 
derivative  are  highly  active  agents  in  inducing  metamorphosis 
of  thyroidless  and  hypophysectomized  amphibians.  The  con- 
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elusion  seems  justified  that  the  physiologic  effect  of  thyroxin 
and  thyroid  in  mammals  is  due  to  the  CONH  group  within  the 
molecule,  because  when  the  hydrogen  of  this  group  is  replaced 
by  acetyl  the  thyroxin  becomes  inert,  yet  the  iodine  complex 
remains  unchanged.  On  the  oth.er  hand,  it  is  the  iodine  complex 
in  the  moleeule  which  is  effective  in  accelerating  amphibian 
metamorphosis.  The  reasons  for  this  conclusion  are  obvious: 

(1)  the  acetyl  derivative  of  thyroxin  is  highly  effective  despite 
the  change  in  the  CONH  group  which  is  rendered  inactive; 

(2)  iodotyrosin  is  highly  effective  in  inducing  amphibian  meta¬ 
morphosis  and  there  is  no  CONH  group  in  this  substance;  (3) 
certain  iodized  proteins  which  are  inactive  when  administered 
to  mammals  are  highly  active  in  metamorphosing  amphibians. 

Now  what  is  the  bearing  of  this  evidence  upon  the  validity 
of  the  tadpole  test  for  thyroid?  Simply  this,  that  the  tadpole 
test  is  a  reaction  to  a  certain  type  of  organic  iodine  complex 
found  in  the  thyroid  and  gives  no  clue  to  the  activity  of  or  even 
presence  of  other  chemical  groupings  within  the  molecule,  for 
instance  the  CONH  group,  which  alone  (though  probably  in 
conjunction  with  iodine)  has  an  effect  upon  mammalian  metabo¬ 
lism  and  upon  myxedema  and  eretinism.  Acetyl  thyroxin  gives 
a  positive  tadpole  reaction,  but  this  substance  has  no  effect 
upon  myxedema  or  cretinism. 

It  is  evident  that  the  use  of  tadpoles  for  testing  the  physio¬ 
logical  activity  of  thyroid  preparations  is  unsatisfactory.  Thy¬ 
roid  samples,  giving  a  very  positive  test  when  fed  to  thyroidec- 
tomized  tadpoles,  might  be  totally  inert  when  fed  to  mammals 
insofar  as  the  metabolic  rate  and  the  alleviation  of  myxedema 
and  eretinism 'are  concerned. 

It  is  unjustifiable  to  assume  that  the  iodine  containing  com¬ 
plex  responsible  for  amphibian  transformation  is  identical  with 
that  which  has  to  do  with  mammalian  metabolism.  Iodine  seems 
essential  to  both  chemical  groups,  i.  e.,  the  one  responsible  for 
mammalian  metabolism  and  the  group  responsible  for  amphibian 
metamorphosis,  but  in  mammals  other  constituents  of  the  mole¬ 
cule  such  as  the  CONH  complex  are  of  equal  or  even  greater 
importance. 
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Editorial 


THE  ROLE  OF  lODIN  IN  THE  TREATMENT  OP  GOITER 

When  competent  observers  appear  to  obtain  conflicting 
results  from  the  administration  of  a  drug,  it  is  wise  to  reserve 
judgment.  Future  work  sometimes  explains  the  discrepancy, 
lodin  has  been  employed  in  the  treatment  of  goiter  for  many 
centuries.  Roger,  of  the  TTnivei-sity  of  Saleimo,  about  1170  rec¬ 
ommended  the  use  of  ashes  of  sponge  and  seaweed,  and  Coindet 
in  1820  pointed  out  that  the  active  substance  in  such  concoctions 
was  iodin.  In  the  latter  part  of  the  nineteenth  century  its  use 
in  the  treatment  of  thyroi<l  disease  became  quite  widespread. 
Especial  benefit  was  noted  in  the  treatment  of  endemic  goiter 
and  pai’ticularly  in  its  prevention,  and  this  aspect  of  its  useful¬ 
ness  was  finally  conclusively  demonstrated  on  a  large  scale  by 
Marine  and  Kimball  in  their  studies  of  school  children  in  Akron, 
Ohio.  Its  indiscriminate  use  in  goiter  generally  became  discred¬ 
ited.  however,  and  the  great  Kocher  warned  the  medical  profes¬ 
sion  of  its  positive  harmfulness  at  times  in  converting  a  non-toxic 
into  a  toxic  goiter  (“Jod-liasedow”) .  Ilis  influence  on  medical 
practice  was  so  powerfid  that  its  use  to  any  appreciable  extent 
outside  of  “simple  endemic  goiter”  was  practically  abandoned. 
Any  evidence  of  hyperthyroidism  was  considered  a  contraindi¬ 
cation  to  the  administration  of  iodin.  Despite  this  injunction, 
some  clinicians  could  not  be  dissuaded  from  treating  hyperthy¬ 
roid  patients  with  some  form  of  iodin  and  reported,  ever  now 
and  again,  decided  improvement.  It  was  difficult  to  reconcile 
such  statements  with  repeated  evidence  of  its  danger. 

IMeanwhile,  amidst  this  confusion.  Plummer  made  his  mas- 
^  terly  contribution,  differentiating  between  two  thyrotoxic  syn¬ 
dromes — adenomatous  goiter  with  hyperthyroidism,  and  exoph¬ 
thalmic  goiter  (Graves’  disease).  He  was  able  to  prove  beyond 
question  that  although  these  two  syndromes  had  several  symp¬ 
toms  and  signs  in  common  (such  as  tachycardia,  tremor  and 
increased  basal  metabolism,  that  they  were  pathologically  distinct, 
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had  markedly  different  elinieal  courses,  had  different  prognoses 
and  reacted  differently  to  treatment.  This  sound  conception  of 
Plummer  together  with  the  brilliant  chemical  investigations  of 
Kendall  and  the  metabolic  studies  of  Boothby,  paved  the  way 
for  further  discoveries  that  were  to  shed  much  light  on  the  mists 
()f  iodin  medication  in  thyroid  disease.  They  were  able  to  show 
that  the  patient  with  toxic  adenomatous  goiter  is  suffering 
from  an  e.xcess  of  normal  thyroxin  (a  compound  rich  in  iodin). 
To  administer  iodin  to  such  a  patient  would  indeed  be  adding 
fuel  to  the  flames.  But  it  begins  to  appear  very  probable  that 
in  exophthalmic  goiter  we  are  dealing  with  an  abnormal  thy- 
ro.xin,  a  “bad  product,”  as  Plummer  calls  it.  lacking  in  iodin 
and  resulting  in  a  dysthyroidism.  This  seems  to  produce  an 
intoxication  of  the  central  nervous  system,  and  is  probably 
responsible  for  the  alarming  fulminating  crises  (with  vomiting, 
diarrhoea  and  high  fever)  that  have  been  the  despair  of  the 
internist  and  surgeon.  Quite  logically  there  followed  by  Plum¬ 
mer  the  introduction  of  Lu<;ors  solution  to  supplement  this  lack 
of  iodin.  Results  so  far  have  been  most  encouraging; 'crises  foi’- 
merly  fatal  within  foi'ty-eight  hours  have  either  been  prevented 
or  brilliantly  checked,  surgical  mortality  (except  for  rare  tech¬ 
nical  errors)  has  practically  vanished.  Some  of  the  perplexing 
knots  of  iodin  therapy  in  goiter  have  been  untangled  at  last. 

— H.  L. 
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Calokimetry  in  Medicine.  William  S.  McCann,  M.D.  Wil¬ 
liams  and  Wilkins  Company,  Balt.,  1924,  pp.  98. 

Ill  this  book,  the  fourth  in  the  series  of  Medicine  Mono¬ 
graphs,  Dr.  MeCann  has  a.ssembled  and  condensed  the  facts  in 
regard  to  calorimetry  and  basal  metabolism  that  are  of  clinical 
importance. 

After  a  short  introduction  in  which  the  theories  underlying 
direct  and  indirect  calorimetry  are  briefly  considered,  the  author 
takes  up  the  subject  of  ba.sal  metabolism.  The  consideration  of 
normal  basal  metabolism  consists  merely  of  a  discussion  of  the 
surface  area  law,  normal  .standards  for  both  adults  and  chil¬ 
dren,  daily  variations  and  the  effects  of  climate  and  other  envi¬ 
ronmental  factors.  The  effects  upon  basal  metabolism  of  preg¬ 
nancy,  nutritive  disturbances,  and  diseases,  such  as  various 
fevers,  thyroid  disordei’s.  anemias  and  leukemias,  are  adeiiuately 
considered.  There  is  also  a  discussion  of  the  metabolism  in 
hibernating  animals,  and  suggestions  as  to  the  possible  applica¬ 
tions  of  such  knowledge  in  clinical  practice.  This  part  of  the 
book  is  concluded  by  a  discussion  of  the  effects  of  various  drugs 
on  ba.sal  metabolism. 

The  remainder  of  the  book  is  devoted  to  a  consideration  of 
the  specific  dynamic  action  of  foods,  the  mechanical  efficiency 
of  the  body,  and  the  total  energy  requirements  in  disease.  The 
author  points  out  that  it  is  not  enough  to  study  metabolism 
under  basal  conditions,  but  that  if  pathological  variations  are 
to  be  understood  and  properly  interpreted,  it  is  necessary  to 
understand  the  effects  of  food  and  exercise  on  the  metabolic 
rate.  He  suggests  that  in  this  direction  there  lies  a  fertile  field 
for  future  investigations. 

Throughout  the  book  Dr.  McCann  emphasizes  the  danger 
of  placing  undue  weight  upon  ba.sal  metabolism  determinations 
in  diagnostic  procedure.  He  points  out  that  the  broader  use¬ 
fulness  of  calorimetry  in  medicine  lies  in  those  contributions 
“which  add  to  the  better  understanding  of  the  mechanism  of 
symptoms  and  of  the  action  of  therapeutic  agents.” 

The  book  is  a  genuine  contribution  to  the  literature  of  the 
subject  and  should  be  of  use  not  only  in  furthering  the  appli¬ 
cations  of  the  methods  of  calorimetry  to  clinical  practice,  hut 
also  in  stimulating  future  investigations  in  this  field. 

F.  A.  Hitchcock. 
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The  Internal  Secretions.  Arthur  Weil,  translated  by  Jacob 
Gutman.  N.  Y.,  1924.  Macmillan  Co.,  3  ed.,  pp.  287.  Ulus. 

Weil,  a  physiologist,  has  approached  the  presentation  of 
endocrinology  from  a  somewhat  different  angle  than  the  majority 
of  text  books  on  the  subject.  Instead  of  considering  the  various 
ductless  glands  separately,  describing  their  functions  and  the 
clinical  syndromes  that  are  the  result  of  abnormal  function,  the 
author  has  attempted  an  aeroplane  view  over  the  field  in  an 
effort  to  correlate  the  various  glands  in  a  unified  manner  with 
reference  to  iiarticular  body  functions.  Some  of  the  chapter 
headings  will  illustrate  his  conception:  “The  Circulation  of 
the  Blood.”  “Respiration  and  Voice  Production,”  “Metabo¬ 
lism,”  “Growth  and  Bodily  Form,”  “Reproduction,”  “The 
Sexual  Impulse,”  “The  Mind  and  the  Internal  Secretions,” 
“The  Chemistry  of  the  Secretions,”  etc. 

The  first  edition  was  published  toward  the  close  of  1920. 
That  a  third  edition  appears  so  soon  is  obvious  evidence  of 
popularity,  which  is  furflicr  attested  by  translations  into  Span¬ 
ish,  Russian,  Japanese,  and  now  into  English.  The  translator 
deserves  credit.  He  has  avoided  a  literal  clumsy  rendition  from 
German  to  English,  and  has  produced  a  version  gracefully 
phrased  and  pleasant  to  read. 

No  bibliography  is  included,  which  is  a  wise  decision — it 
would  either  suffer  from  incompleteness  or  else  tremendously 
enlarge  the  book  and  merely  duplicate  what  has  already  been 
done  exhaustively  in  the  works  of  Biedl  and  Barker,  one  of 
which  has  500  pages  and  the  other  700  pages  of  reference. 

The  third  German  edition  (of  which  this  is  a  translation) 
appeared  in  January,  1923.  (’onsequently  very  important  re¬ 
searches.  such  as  insulin,  Evans  and  Smith’s  work  on  the  hor¬ 
mone  of  the  anterior  lobe  of  the  hypophysis,  and  Allen  and 
Doisy’s  work  on  the  ovarian  hormone  are  not  included. 

This  book  can  lx*  genuinely  commended  for  perusal  by  med¬ 
ical  students  and  practitioners,  especially  if  it  be  understood 
that  it  is  not  a  sliort  cut  to  diagnosis  and  treatment.  It  is  a 
welcome  exception  to  some  of  the  fantastic  endocrine  twaddle 
that  has  appeai’cd  in  recent  years. — II.  L. 

The  Biology  of  the  Internal  Secretions.  Francis  X.  Der- 
cum,  M.D.,  Ph.D.  W.  B.  Saunders  Co.,  Phila.  &  Lond.,  1924. 
pp.  241. 

This  is  an  interesting  essay  on  the  internal  secretions  treated 
from  a  biological  and  philosophical  viewpoint.  There  is  no 
attempt  made  to  touch  the  clinical  side. 
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The  author  makes  much  of  the  vagotonic  and  sympathico¬ 
tonic  systems  and  elaborates  upon  several  theories  based  upon 
these  viewpoints.  According  to  him,  thymic  asthma  and  thymic 
death  are  toxic  conditions  due  to  the  action  of  a  toxic  agent 
secreted  by  the  epithelial  tissue  of  the  thymus,  this  action  being 
vagotonic. 

As  an  example  of  the  philosophical  explanation  of  the  parts 
played  by  the  glands  of  internal  secretion.  Dereum  states  that 
the  failure  of  sex  development  probably  occurs  when  the  organ¬ 
ism  as  a  whole  (rather  than  one  or  more  special  glands)  fails 
to  reach  the  normal  level,  when  the  intensiveness  of  the  chemical 
and  physical  processes  inherent  in  the  germ  plasm  has  hot  been 
sufficient  to  h*ad  to  the  develoi)ment  of  a  complete  and  normal 
organism. 

He  asks,  can  it  be  that  after  all  the  cause  of  malignancy 
is  biological  and  that  the  mystery  lies  in  the  internal  secretions? 
and  then  answers  his  own  question  by  stating  that  the  cause  is 
not  to  be  sought  in  some  dietary  or  other  fault  but  in  a  general 
reduction  in  the  biological  level,  this  reduction  ensuing  as  a 
result  of  the  unprecedented  strains  of  modern  civilization.  If 
the  organism  is  inadequate  to  meet  them,  glandular  failure, 
glandular  exhaustion  and  glandular  imbalance  result.  The 
breakdown  may  occur  primarily  in  the  ])arasympathetic  or  sym¬ 
pathetic  groups,  but  in  women  it  appears  to  occur  with  especial 
fre(|ueney  in  the  reproductive  grouji.  Mental  derangements  and 
deterioration  are  also  d\ic  to  involvement  of  either  or  h(»th  of 
these  two  groups. 

All  in  all,  the  book  is  a  very  intere.sting  philosophical  dis¬ 
cussion  of  the  subject  for  the  student  of  endocrinology.  It  is 
apparentlv  not  written  for  the  general  practitioner. 

— M.  B.  G. 

Basal  Metabolism.  Betermlvation*  op  the  Metabolic  Rate 
IN  THE  Practice  op  Medicine.  John  T.  King,  Jr.,  M.D.  Wil¬ 
liams  &  Wilkins  Company,  Balt.,  1024,  pp.  118. 

In  this  book  Dr.  King  has  briefly  summarized  the  pi’esent 
knowledge  of  basal  metabolism,  particularly  in  its  application 
to  clinical  medicine.  After  a  very  brief  treatment  of  the  his¬ 
tory  of  metabolism,  he  discusses  the  physiology  of  the  subject. 
Under  this  heading  the  effect  of  the  various  endocrine  glands 
upon  the  metabolic  rate  is  discussed,  the  various  methods  for 
determining  the  basal  metabolic  rate  are  enumerated,  and  the 
advantages  and  disadvantages  of  each  method  briefly  discussed. 
Dr.  King  favors  the  use  of  the  carbon  dioxide  method  in  clinical 
work,  although  he  points  out  that  this  method  is  inaccurate, 
and  consequently  should  not  be  used  in  cases  where  the  respira- 
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tory  quotient  is  apt  to  be  abnormal.  Since  the  book  is  not  a 
laboratory  manual,  all  details  in  regard  to  apparatus  and  meth¬ 
ods  are  omitted. 

Other  subjects  treated  are  the  pharmacology  and  chemistry 
of  heat  production,  the  anatomy  of  the  thyroid  gland,  and  metab¬ 
olism  in  hyperthyroidism  and  hypothyroidism  and  under  other 
pathological  conditions. 

In  spite  of  its  brevity  (exclusive  of  tables  there  are  only 
92  pages),  the  book  contains  a  large  amount  of  information 
that  should  be  of  great  practical  importance  to  practicing  phy¬ 
sicians.  It  should  serve  as  an  excellent  introduction  to  the  sub¬ 
ject  for  any  one  who  is  interested  in  the  field  of  metabolism, 
and  the  appended  bibliography,  in  which  are  listed  nearly  three 
hundred  different  books  and  aidicles,  suggests  ample  reading  of 
a  more  detailed  character  for  those  who  care  to  go  into  the  sub¬ 
ject  more  thonmghly. — F.  A.  Hitchcock. 

Les  Car.acteres  Sexuels  et  l ’Hormone  Sexuelle.  Chr. 

Champy,  Paris,  1924,  G.  Doin,  pp.  372. 

A  very  sound  and  personal  review  of  the  problem  of  sex 
characteristics.  Although  histological  techniiiue  has  been  used 
widely,  the  question  is  studied  with  a  broad  physiological  mind. 
The  sex  hormone  is  compared  to  that  of  the  thyi’oid  and  proves 
to  act,  in  warm-blooded  animals,  according  to  the  “all-or-none” 
and  “minimum  of  efficacy”  laws.  Great  stress  is  laid  also  on 
the  nutritive  conditions  which  control  to  a  great  extent,  in  lower 
animals,  the  onset  of  the  secondary  sex  characteristics.  The 
latter  result  from  a  dysharmonic  growth  of  special  organs  or 
tissue  zones  of  the  body.  The  growth  rate  of  them  is  acceler¬ 
ated  with  eleetivity  and  uniformity  by  the  sexual  hormone. 
Conseijuently,  the  idea  of  a  specific  catalyser  is  suggested.  The 
book  is  crowded  with  facts  and  documents  of  interest  for  those 
specializing  in  that  kind  of  research.  It  forms  an  important 
contribution  to  our  knowledge  of  the  incretory  function  of  the 
sex  glands. — N.  Goormaqhtiqh. 
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Acute  adrenal  insiitficiency  from  irradiation  of  a  tumor  in  a  caae  of 
Addison's  disease  (Insutfisance  surr«male  aigue  par  irradiation 
d'une  tunieur  ohez  un  Addisonien).  Arrillaga  (F.  C.)  &  Izzo  (R. 
A.),  Conipt.  rend.  Soc.  de  biol.  (Par.),  1924,  91,  27. — T.  C.  B. 

Compensator.v  hypertrophy  of  the  suprarenals.  Boycott  (A.  E.)  & 
Kellaway  (C.  H.),  J.  Path.  &  Bacteriol.  (Edinb.),  1924,  27,  171- 
180. 

Young  rabbits  of  about  1  kilo  (about  3  months  old)  were  taken 
by  litters  and  in  about  half  of  each  litter  the  left  adrenal  was  de¬ 
stroyed,  in  7  litters  (with  14  surviving  animals  and  9  controls)  by 
excision  and  in  5  litters  (9  experimental  and  11  controls)  by  ligating 
the  blood  vessels  to  the  left  adrenal.  The  latter  method  was  tried 
with  the  idea  that  the  absorption  of  the  necrosed  gland  might  stimu¬ 
late  the  growth  of  the  other.  The  experimental  and  control  animals 
Avere  kept  together  under  identical  conditions.  They  all  did  well 
and  no  difference  could  be  observed  between  them  in  rate  of  growth 
or  general  health.  They  were  killed  when  they  had  reached  about 
full  growth,  some  7  to  9  months  alter  operation,  the  others  after  12 
months.  The  adrenals  were  weighed  fresh,  alter  drying  and  after 
defatting.  To  estimate  the  bulk  of  the  medulla,  the  fixed  gland  was 
cut  in  serial  frozen  sections  about  100  to  120  microns  thick,  the 
sections  drawn  by  projection  and  the  drawings  measured  with  a 
planimeter.  As  a  result  of  these  observations  it  was  concluded  that 
destruction  of  one  adrenal  in  the  rabbit  is  not  followed  by  hyper¬ 
trophy  of  the  other  gland. — J.  P.  S. 

The  role  of  adrenal  secretion  in  the  chemical  conti-ol  of  body  tem¬ 
perature.  Cannon  (W.  B.)  &  Querido  (A.),  Proc.  Nat.  Acad.  Sc. 
(Balt.),  1924,  10,  245-246. 

The  denervated  heart  was  used  as  an  indicator  of  adrenal  secre¬ 
tion,  and  it  was  found  that  cold  accelerated  the  heart  beat  from  12 
to  43  per  cent.  This  acceleration  did  not  occur  if  the  adrenals  were 
rendered  inactive. — T.  C.  B. 

Increase  of  adrenal  secretion  in  fever.  Cannon  (VV.  B.)  &  Pereira 
(J.  R.),  Proc.  Nat.  Acad.  Sc.  (Balt.),  1924,  10,  247-248. 

Fever  was  induced  in  cats  by  the  injection  of  dead  typhoid 
bacilli  and  the  rate  of  the  denervated  heart  taken.  The  rate  is  much 
faster  in  animals  with  the  adrenals  intact  than  in  those  where  the 
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activity  of  adrenals  is  destroyed  ny  removal  of  one  and  denervation 
of  the  other. — T.  C.  B. 

A  sympathetic  and  adrenal  mechanism  for  inobili/.iiiK  su^ar  in  hj-po- 

Klycemia.  Cannon  (VV.  B.),  Mclver  (M.  A.)  &  Bliss  (S.  W.),  Am. 

J.  Physiol.  (Balt.),  1924,  60,  46-66. 

“Hypoglycemia  reactions”  are  evidence  of  sympathetic  activity, 
and  a  natural  inference  is  that  adrenal  secretion  might  be  increased, 
and  mobilization  of  sugar  from  the  liver  would  be  a  natural  con¬ 
sequence.  This  would  lead  to  an  automatic  recovery  from  the  dis¬ 
turbed  equilibrium.  Cats  with  denervated  heart  were  used.  As  the 
blood  sugar  begins  to  fall  after  insulin,  it  reaches  a  critical  point  at 
which  the  rate  of  the  denervated  heart  begins  to  accelerate,  and  this 
continues  until  a  maximum  is  reached.  This  point  lies  between  110 
and  70  mgm.  of  glucose  per  100  cubic  centimeters  of  blood  In  ani¬ 
mals  under  chloralose;  between  80  and  70  mgm.  in  unanesthetized 
animals.  If  the  adrenals  are  removed  there  is  no  acceleration.  If 
not  too  much  insulin  has  been  given  the  Increase  of  heart  rate  may 
be  followed  by  an  increase  in  the  percentage  of  sugar  and  a  fall  of 
heart  rate.  It  is  pointed  out  that  the  mechanism  protecting  the  body 
from  dangerous  hypoglycemia  probably  operates  in  two  stages — a 
primary  stage  with  adrenal  secretion  and  a  mobilization  of  sugar 
from  the  liver;  and,  if  this  proves  inadequate,  a  secondary  stage  in 
which  these  activities  are  intensified  to  the  point  of  convulsions. 

— T.  C.  B. 

The  reaction  to  adrenalin  in  man.  Lyon  (D.  M.),  Quart.  J.  Med. 

(Oxford),  1923,  17,  19-33. 

This  study  is  based  upon  the  response  to  a  subcutaneous  dose 
of  adrenalin,  in  50  observations  made  on  some  35  subjects.  Local 
and  general  reactions  follow  such  injections.  Locally,  a  small  pale 
area  appears  just  proximal  to  the  needle  mark.  This  patch  increases 
in  size  for  an  hour  or  two,  and  may  still  be  visible  three  or  four 
hours  later.  It  has  a  rough  goose-skin  surface,  is  perfectly  blanched, 
and  is  usually  surrounded  by  a  narrow  zone  of  congestion.  The 
general  reaction  includes  palpitation,  rise  in  blood  pressure  and 
augmented  blood  flow,  together  with  Increase  In  pulmonary  ven¬ 
tilation,  oxygen  consumption  and  carbon  dioxide  output.  These 
changes  progress  nearly  synchronously.  The  characters  of  the  re¬ 
action  differ  considerably  in  different  individuals.  The  response 
may  be  slight,  moderate  or  marked  in  degree,  rapid  or  slow  in  onset, 
short-lived  or  persistent  in  duration.  The  type  of  reaction  depends 
to  a  great  extent  upon  the  rate  of  absorption  of  the  drug,  and  also 
on  the  “sensitiveness”  of  the  patient.  In  a  great  majority  of  in¬ 
stances  a  fall  In  diastolic  blood  pressure  follows  the  giving  of  adre¬ 
nalin.  The  effect  on  pulse  rate  is  much  less  regular  in  character 
and  is  more  easily  influenced  by  outside  conditions  than  any  of  the 
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other  responses.  In  all  of  the  cases  in  this  series  adrenalin  caused 
an  increase  in  pulse  pressure.  The  maximum  increase  is  reached  at 
the  same  time  as  the  greatest  rise  in  the  systolic  pressure.  The 
changes  in  blood  sugar  were  made  the  subject  of  separate  observa¬ 
tions  in  order  to  avoid  the  effect  of  over-ventilation  due  to  painful 
venipuncture  on  the  other  reactions.  In  these  cases  doses  of  1.0  cc. 
of  adrenalin  were  employed  in  order  to  secure  a  considerable  rise  in 
blood  sugar.  Samples  of  venous  blood  were  taken  at  10  minute  in¬ 
tervals.  The  sugar  in  the  blood  was  found  to  increase  slowly;  the 
maximum  occurs  when  the  other  reactions  have  nearly  passed  off, 
and  the  subsequent  decline  is  very  gradual.  When  the  patients 
are  examined  from  the  point  of  view  of  the  disease  present,  the 
changes  are  not  found  especially  characteristic.  Untreated  hypo¬ 
thyroid  subjects  show  poor  reactions,  hyperthyroid  subjects  marked 
reactions,  and  in  diabetes  the  character  of  the  response  is  influenced 
by  the  nature  of  the  diet  during  the  preceding  days. — J.  P.  S. 

The  efTect  of  ingested  adrenalin  chloride  on  basal  metabolism. 
Hitchcock  (F.  A.),  Am.  J.  Physiol.  (Balt.),  1924,  69,  271-278. 

In  10  out  of  11  experiments  on  men  the  oral  administration  of 
adrenalin  was  followed  by  a  rise  in  metabolic  rate.  The  average  in¬ 
crease  was  6.9%. — T.  C.  B. 

On  the  relation  of  the  active  bodies  of  the  stellate  ganglit  n  to  adre¬ 
nalin  (Sur  la  relation  du  corps  actif  des  ganglions  #'<>il6s  avec 
adrenaline).  Gutowski  (B.),  Compt.  rend.  Soc.  de  biol.  (Par.), 
1924,  90,  1469-1470. 

From  experiments  with  extract  of  the  sympathetic  ganglion 
(Stellate)  it  would  appear  that  it  contains  a  substance  analagous  to 
adrenalin. — T.  C.  B. 

The  influence  of  pregnancy  and  lactation  on  the  weight  of  adrenal 
glands  in  the  albino  rat.  Donaldson  (J.  C.),  Am.  J.  Physiol. 
(Balt.),  1924,  68,  517-522. 

There  is  no  increase  in  weight  of  the  adrenals  in  normal  rats 
during  pregnancy  and  lactation,  but  in  unmated  pathological  rats 
the  adrenals  are  increased  in  weight  and  the  weight  is  further  in¬ 
creased  during  pregnancy. — T.  C.  B. 

Influence  of  adrenalin  on  the  concentration  of  urea  in  the  blood  (In¬ 
fluence  de  I'adr^naline  sur  la  concentration  ur^ique  du  sang)« 
Du  Bois  (C.)  &  Polonovski  (M.),  Compt.  rend.  Soc.  de  biol. 
(Par.),  1924,  91,  293-295. 

Under  the  influence  of  adrenalin  the  concentration  of  urea  in 
the  blood  is  augmented  when  compared  with  controls  without  adre¬ 
nalin.  The  mechanism  by  which  this  occurs  will  be  discussed  in  a 
later  paper. — ^T.  C.  B. 
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Suprarenal  enlargement  under  heavy  dosage  with  insulin.  Riddle 
(O.),  Honeywell  (H.  E.)  &  Fisher  (W.  S.),  Ain.  J.  Physiol. 
(Balt.),  1924,  68,  461-476. 

Single  heavy  doses  of  insulin  or,  repeated  less  heavy  doses,  re¬ 
sults  in  suprarenal  enlargement.  There  is  some  evidence  that  re¬ 
peated  heavy  doses  is  followed  in  a  few  days  by  a  lessened  capacity 
of  these  doses  of  insulin  to  maintain  the  blood  sugar  at  a  low  level. 
This  seems  to  be  coincident  with  the  appearance  of  enlargement  of 
the  suprarenals. — T.  C.  B. 

The  eflfect  of  adrenalin  upon  the  patellar  tendon  rellex.  Tuttle  (\V. 
W.),  Am.  J.  Physiol.  (Balt.),  1924,  69,  446-447. 

Adrenalin  chloride  was  given  intramuscularly  to  9  human  sub¬ 
jects.  In  6  cases  there  was  no  effect;  in  3  cases  there  was  augmen¬ 
tation  due,  it  is  suggested,  to  a  direct  effect  on  the  sympathetic 
fibers  to  the  muscle. — T.  C.  B. 

Pigmentation  of  the  skin  (Addison's  disease)  associated  with  lym¬ 
phosarcoma  involving  particularly  the  retroperitoneal  lymph  nodes 
of  the  solar  plexus  region.  Warthin  (A.  S.),  Crane  (A.  W.)  & 
Jackson  (J.  B.),  Arch.  Dermat.  &  Syph.  (Chicago),  1924,  10, 
139-162. 

The  patient  was  seen  during  the  six  and  a  half  years  of  the 
course  of  the  disease  by  many  physicians,  and  was  presented  at  sev¬ 
eral  scientific  societies.  The  clinical  diagnoses  varied  from  “hyper¬ 
pigmentation”  to  acanthosis  nigricans.  The  patient  was  a  teacher, 
37  years  old,  whose  family  history  was  negative.  His  personal  his¬ 
tory,  up  to  the  onset  of  this  disease,  was  negative  except,  possibly, 
for  an  injury  to  the  back  at  the  age  of  23  in  a  game  of  football.  The 
present  trouble  began  in  July,  1916,  with  pain  in  the  region  of  the 
appendix,  accompanied  by  nausea,  vomiting  and  diarrhea.  In  the 
spring  of  1919  he  consulted  a  physician  on  account  of  an  increasing 
pigmentation  of  the  skin.  In  the  autumn  of  the  same  year  he 
showed  some  anemia.  Two  years  later  traces  of  albumin  and  a  few 
hyaline  casts  appeared  in  his  urine.  In  the  summer  of  1922,  with 
strenuous  outdoor  exercises  and  study  at  night,  he  began  to  have 
headaches.  A  little  later  he  developed  difficulty  in  speaking,  and, 
after  a  fall  into  the  water  when  he  became  thoroughly  chilled,  he 
was  found  the  following  morning  semlcomatose,  with  paralysis  of 
the  right  side  of  the  face  and  the  right  arm  and  hand.  This  con¬ 
dition  gradually  improved,  but  he  continued  to  have  attacks  of  syn¬ 
cope  with  nausea  and  increasing  disability  of  the  right  hand  and 
the  face.  On  September  10th,  1922,  enlargement  of  the  superficial 
lymph  glands  was  first  noticed.  The  pigmentation  was  more  pro¬ 
nounced.  No  palpable  masses  could  be  felt  in  the  abdomen.  Sys¬ 
tolic  blood  pressure  was  120;  diastolic,  70.  The  hemoglobin  (75%) 
and  the  red  cell  count  (3,780,000)  were  approximately  the  same  as 
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three  years  previously.  The  leucocyte  count  was  3,000.  Some  of 
the  lymph  glands  removed  from  the  right  groin  were  diagnosed  by 
Warthin  as  generalized  lymphosarcoma,  probably  most  marked  in 
the  retroperitoneal  group,  involving  solar  and  suprarenal  plexus. 
He  was  then  given  Intensive  deep  roentgen-ray  therapy,  10  treat¬ 
ments  in  10  days.  There  was  no  change  in  the  pigmentation  and 
no  reduction  in  the  size  of  the  lymph  glands.  He  developed  various 
symptoms  ascribed  in  part  to  roentgen-ray  sickness  and  in  part  to 
taking  cold.  The  treatments  were  discontinued.  He  died  Novem¬ 
ber  22d,  1922,  10  days  alter  the  last  roentgen-ray  treatment.  His 
death  occurred  more  than  6  years  after  the  beginning  of  the  abdom¬ 
inal  symptoms  and  more  than  4  years  after  the  onset  of  pigmenta¬ 
tion  of  the  skin.  The  findings  at  autopsy  and  on  microscopic  exami¬ 
nation  of  the  tissues  are  given  in  great  detail.  The  important 
features  of  the  anatomical  diagnosis  were  as  follows:  Generalized 
aleukemic  lymphoblastoma  (lymphosarcoma),  primary  in  the  retro¬ 
peritoneal  lymph  nodes;  pressure  atrophy  of  the  solar  plexus  and 
adrenals:  extreme  melanodermia  (atypical  Addison);  melanosis  of 
the  cutaneous  surfaces  of  the  superficial  lymph  nodes;  roentgen-ray 
necroses  in  the  lymph  nodes,  liver  and  gastro-intestinal  tract; 
phagocytosis  of  chromatin  particles  by  the  reticulo-endothelial  sys¬ 
tem;  terminal  hemorrhagic  necrotic  pneumonia;  fibrinopurulent 
pleuritis;  chronic  parenchymatous  nephritis  (secondary  contracted 
kidney);  arteriosclerosis,  most  marked  in  the  branches  of  the  left 
middle  cerebral  artery;  multiple  anemic  infractions  of  the  left  cere¬ 
bral  hemisphere  with  liquefaction;  atrophy,  passive  congestion  and 
parenchymatous  degeneration  of  all  organs;  thymicolymphatic  con¬ 
stitution,  and  aspermatogenesis.  In  the  opinion  of  the  authors  there 
is  no  reason  why  the  condition  should  not  be  classed  as  Addison’s 
disease.  This  patient  showed  the  characteristic  constitutional  anom¬ 
aly  of  the  thymicolymphatic  constitution,  “which  is  apparently  al¬ 
ways  associated  with  Addison’s  disease.”  A  pluriglandular  endo- 
crinopathy  was  also  shown  by  changes  in  the  thyroid,  parathyroids 
and  hypophysis.  The  pigmentation  in  the  skin  and  superficial 
lymph  nodes  was  said  to  be  due  to  the  presence  of  melanin.  The 
authors  believe  that  the  pigment  was  chiefiy  if  not  wholly  the  prod¬ 
uct  of  specialized  reticuloendothelial  cells  lying  in  or  on  the  walls 
of  the  capillaries  of  the  papillary  layer  of  the  corium.  “In  con¬ 
clusion,  the  case  here  studied  is  one  of  Addison’s  disease,  due  to 
pressure  atrophy  of  the  chromaffinic  tissues  of  the  abdominal  sym¬ 
pathetic  and  suprarenals  produced  by  a  generalized  aleukemic 
lymphoblastoma  primary  in  the  retroperitoneal  nodes.” — J.  P.  S. 

The  influence  of  adrenalin  on  the  phosphorus  and  the  calcium  of  the 
blood  (Ij'influence  de  1’  adrenaline  sur  la  phosphatemle  et  la  cal- 
cenile).  Worlnger  (P.),  Compt.  rend.  Soc.  de  biol.  (Par.),  1924, 
91,  588-590. 
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Adrenalin  seems  to  have  an  elective  action  on  the  hlood  phos¬ 
phate.  There  is  an  initial  fall,  followed  by  a  rise  above  normal 
which  lasts  for  some  time.  There  is  little  variation  in  the  calcium 
due  to  adrenalin. — T.  C.  B. 

Obesity  and  its  treatment.  Anders  (J.  M.),  Atlantic  M.  J.  (Harris¬ 
burg),  1924,  27,  498-501. 

This  is  a  brief,  general  review  of  the  subject.  Though  the 
thyroid,  pituitary  and  gonads  are  frequently  involved  in  simple 
obesity  the  endocrine  factors  are  of  slight  etiological  importance.  It 
is  pointed  out  that  in  the  ordinary  form  of  obesity  the  basal  metabo¬ 
lism  is  practically  normal.  Thyroid  opotherapy  should  not  be  re¬ 
sorted  to  unless  the  patient  is  anemic  and  flabby,  presenting  a 
“myxedematoid”  variety  of  the  disease,  and  in  those  instances  of 
adiposity  among  females  in  whom  menstruation  is  scanty  and  irregu¬ 
lar.  Ovarian  preparations  are  useful  in  the  obesity  of  menopause. 
Endocrine  opotherapy,  especially  thyroid,  should  of  course  be  em¬ 
ployed  w’ith  great  caution. — I.  B. 

On  the  glycogenic  function  of  the  liver  and  its  endocrine  control. 
Cramer  (W.),  Brit.  .1.  Exper.  Path.  (Lond.),  1924,  5,  128-140. 

The  glycogen  of  the  liver  is  not  a  reserve  store  of  excess  carbo¬ 
hydrate,  but  a  product  of  secretion  of  the  liver-cells — an  "internal 
secretion”  of  the  liver  as  deflned  by  Claude  Bernard.  The  glyco¬ 
genic  function  of  the  liver  is  an  autonomous  secretory  function,  by 
which  the  liver  forms  carbohydrate  in  the  form  of  glycogen  inde¬ 
pendently  of  any  supply  of  preformed  carbohydrate  in  the  food  and 
secretes  it  into  the  blood  in  the  form  of  glucose.  By  means  of  this 
function  the  level  of  the  blood  sugar  is  prevented  from  falling  below 
a  flxed  minimal  level,  because  the  liver  automatically  secretes  sugar 
when  this  level  is  reached.  Another  aspect  of  this  glycogenic  func¬ 
tion  is  that  by  its  stimulation  more  carbohydrate  is  formed  and 
more  glucose  is  secreted  into  the  blood.  The  speciflc  protein-spar¬ 
ing  action  of  carbohydrates  in  the  general  metabolism  is  due  to 
carbohydrate  protecting  protein  from  being  used  by  the  liver  for  the 
formation  of  glycogen.  The  glycogenic  function  is  inhibited  by  the 
pancreatic  hormone.  It  is  stimulated  by  the  sympathetic  system  and 
by  the  thyroid  and  adrenal  hormones.  This  stimulation  and  inhibi¬ 
tion  affects  both  the  formation  of  carbohydrate  by  the  liver  and  the 
secretion  of  glucose  into  the  blood.  The  antagonism  between  these 
two  groups  of  hormones  is  restricted  to  the  glycogenic  function  of 
the  liver  and  not  to  the  carbohydrate  metabolism  of  individual  cells 
or  organs;  in  fact,  both  groups  of  hormones  increase  the  consump¬ 
tion  of  carbohydrates  by  individual  organs,  although  in  different 
ways.  The  inhibition  of  the  glycogenic  function  of  the  liver  is  an 
essential  factor  in  bringing  about  the  hypoglycemia  after  insulin. 
When  the  inhibiting  influence  of  the  pancreatic  hormone  is  absent. 
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as  in  pancreas  diabetes,  the  glycogenic  function  of  the  liver  becomes 
hyperactive.  The  hyperglycemia  of  diabetes  mellitus  is  the  result 
not  only  of  an  impaired  oxidation  of  glucose  by  the  cells,  but  also 
of  an  increased  formation  of  carbohydrate  by  the  liver,  and  an  in¬ 
creased  secretion  of  glucose  into  the  blood.  The  therapeutic  effect 
of  insulin  in  diabetes  mellitus  is  directed  not  only  towards  improving 
the  oxidation  of  carbohydrates  by  the  cells,  but  also  towards  in¬ 
hibiting  the  hyperactivity  of  the  glycogenic  function  of  the  liver. 
Stimulation  of  the  glycogenic  function  by  the  thyroid  and  adrenal 
hormones  leads  in  a  normal  organism  to  increased  oxidation  of 
carbohydrates,  increased  formation  of  carbohydrates  from  proteins, 
increased  heat  production  and  increased  nitrogen  excretion.  It 
occurs  in  such  conditions  as  experimental  hyperthyroidism.  Graves’ 
disease,  exposure  to  cold  and  sympathetic  fever. — Author’s  Sum¬ 
mary. 

Endocrinology  and  pediatrics.  Draper  (G.),  Med.  Clin.  N.  Am. 

(Phila.),  1924,  8,  55-70. 

A  general  r^sum^  of  the  known  and  implied  facts  pertaining  to 
the  pathology  of  the  internal  secretions  in  early  life.  The  author 
reviews  the  literature  on  the  pituitary  gland,  in  which  the  various 
syndromes  of  hypophyseal  disorder  are  discussed.  In  the  author’s 
experience,  skeletal  measurements  of  children  are  of  doubtful  value 
because  of  the  growth  factor;  it  is  probably  not  justifiable  to  com¬ 
pare  children  with  a  year  or  six  months  age  difference  as  we 
compare  full  grown  adults,  belonging  to  a  given  disease  group. 
Moreover,  fat  children  have  shown  an  average  skeletal  growth  in 
proportion  to  their  age,  and  their  disturbance  of  form  has  been  due 
entirely  to  excess  fat  deposition.  All  male  subjects,  in  the  experi¬ 
ence  of  the  author,  have  shown  incomplete  development  of  the 
gonads.  With  regard  to  infantilism,  the  outstanding  feature  of  the 
Lorain-Levi  type,  aside  from  the  fact  of  small  size,  is  the  continu¬ 
ance  of  the  open  epiphyses.  The  fact  that  in  some  of  these  in¬ 
stances  undernourishment  plays  its  part  must  not  be  forgotten.  In 
a  case  of  sexual  precocity  studied  by  the  author,  in  which  it  was 
suspected  that  tumors  of  the  pineal  gland  existed,  operation  failed 
to  reveal  any  neoplasm  either  of  the  hypophysis  or  of  the  pineal. 
The  difficulties  of  the  diagnostician  are  increased  when  confronted 
with  tumors  of  the  pituitary,  not  only  in  instances  of  acromegaly  or 
gigantism,  but  also  with  infantilism  of  the  Lorain  type  and  adiposity 
and  gonadal  atrophy  of  the  Frolich  type.  Again,  sex  precocity  in 
the  male  has  been  found  with  tumors  in  the  pineal,  and  in  Cushing’s 
case,  without  evidence  of  intracerebral  tumor.  Many  other  instances 
of  confusing  data  might  be  cited,  calling  into  question  whether 
recognized  clinical  syndromes  are  really  due  to  faulty  glandular  bal¬ 
ance.  Why  does  similar  pathology  of  the  glands  produce  different 
symptom  complexes  in  different  individuals,  and  what  are  the  limits 
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of  the  activities  of  the  glands  of  internal  secretion?  We  are  moving 
into  an  uncharted  sea,  and  it  is  necessary  to  proceed  with  the  same 
respect  for  observed  facts  and  their  co-relation  that  the  mariner 
does  under  such  conditions. — I.  B. 

Influence  of  internal  secretions  on  growth  and  function.  Lawrence 
(C.  H.),  Boston  M,  &  S.  J.,  1924,  191,  157-161, 

Our  knowledge  of  endocrine  disorders  is  based  on  cases  in 
which  the  dysfunction  has  produced  extensive  alterations  in  the  in¬ 
dividual.  Early  diagnosis  may  make  it  possible  to  prevent  such 
changes,  but  must  be  based  on  a  knowledge  of  the  less  obvious  and 
earlier  signs  of  endocrine  disturbance.  The  author  notes  what  signs 
appear  early  in  the  disturbances  of  the  different  individual  glands. 
The  author  believes  that  accurate  diagnosis  of  disorders  of  internal 
secretion  can  be  made  in  the  majority  of  cases  by  combining  certain 
vital  function  tests  with  carefully  obtained  history  and  a  thorough 
physical  examination.  He  states  that  pluriglandular  syndromes 
form  but  a  small  fraction  of  endocrine  disorders,  and  therefore  that 
the  use  of  pluriglandular  preparations,  like  polypharmacy  in  gen¬ 
eral,  is  illogical  and  useless.  Increase  of  our  knowledge  of  the 
endocrine  functions  depends  upon  the  collection  of  facts  obtained 
by  objectively  controlled  clinical  studies. — J.  C.  D. 

Action  of  the  endocrine  glands  and  their  e.vfracts  on  the  developnient 
of  plants  (Action  des  glandes  a  secrt'tion  interne  rt  de  leurs  ex« 
traits  sur  le  developpenient  des  plantes).  Rebello  (S.),  Compt. 
rend.  Soc.  de  biol.  (Par.),  1924,  99,  1095-1097. 

Hyacinth  bulbs  were  chosen  as  experimental  material  and  grown 
in  simple  contact  with  water,  to  which  various  endocrine  substances 
were  added.  Bulbs  grown  in  solutions  containing  powdered  thyroid, 
or  thyroproteins,  or  pituitriii,  showed  an  acceleration  of  growth,  both 
tops  and  roots.  On  the  other  hand,  contact  with  fresh  organs  (thy¬ 
roid,  muscle,  thymus)  caused  inhibition  of  growth. — T.  C.  B. 

Diagnosis  of  endocrine  disorders.  Rowe  (A.  W.),  Boston  M.  &  S. 
J.,  1924,  191,  151-157. 

The  author  summarizes  this  paper  as  follows;  “1.  An  objective 
method  for  the  diagnosis  of  endocrine  disorders  is  briefly  outlined. 
2.  The  results  obtained  in  a  series  of  160  cases  are  statistically  pre¬ 
sented.  3.  The  thyroid  influences  the  basal  metabolic  rate  pro¬ 
foundly,  the  pituitary,  gonad  and  adrenal  only  slightly,  but  in  the 
same  sense.  4.  Endocrine  disorders  tend  to  lower  blood  pressure. 
5.  Vital  capacities  are  least  influenced  by  pituitary  disease;  most  by 
thyroid.  6.  The  Dreyer  standards  based  on  chest  and  weight  meas¬ 
urements  are  criticized  adversely.  7.  Thyroid  cases  apparently  show 
lowered  urine  elimination,  which  is  duplicated  by  the  phenolsul- 
phonephthalein  test.  With  this  latter,  the  adrenal  cases  show  the 
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same  tendency.  8.  An  appreciable  number  of  pituitary  cases  give  a 
positive  response  to  Ehrlich’s  ‘Urobilinogen’  test.  9.  Endocrine 
cases  in  general  show  a  marked  increase  in  the  undetermined  N, 
fraction  in  the  urine.  10.  The  blood  uric  acid  is  raised  above  normal 
in  many  pituitary  cases  without  an  equivalent  increase  in  the  other 
nitrogeneous  constituents.  11.  Blood  sugar  levels  are  usually  low 
in  endocrine  conditions.  12.  Over  20%  of  all  cases  in  this  series 
show  a  low-grade  mellituria.  Only  two  of  these  were  diabetics. 
Among  the  non-endocrine  cases,  syphilis  and  lesions  of  the  central 
nervous  system  seemed  to  be  predominant  causes.  13.  The  majority 
of  the  endocrine  cases  show  a  marked  lymphocytosis  and  an  appreci¬ 
able  number  demonstrate  a  mild  eosinophilia.  The  gonad  cases  are 
an  unique  exception,  their  percentages  approximating  those  of  the 
non-endocrine  cases.  1  4.  The  sex  difference  observed  in  the  thresh¬ 
old  of  tolerance  for  galactose  is  noted  and  an  explanation  based 
upon  diverse  inamniury  function  is  offered.  15.  The  pituitary  exer¬ 
cises  a  profound  influence  on  the  carbohydrate  metabolism:  the 
thyroid  has  slight  effect  and  one  in  the  same  sense;  the  gonad  has 
an  intermediate  effect,  exercised  in  the  opposite  sense  with  women, 
and  producing  no  change  from  the  normal  with  men.” — J.  C.  D. 

The  induction  of  a  sexually  mature  condition  in  immature  females  by 
injection  of  the  ovarian  follicular  liormone.  Allen  (E.)  &  Doisy 
(E.  A.),  Am.  J.  Physiol.  (Balt.),  1924,  «9,  577-599. 

Four  to  six  injections  of  ovarian  follicular  hormone  may  indued 
a  sexually  mature  condition  of  the  genital  tract  in  two  or  three  days, 
as  early  as  26  days  of  age.  It  is  suggested  that  the  follicular  hor¬ 
mone  is  responsible  for  the  attainment  of  sexual  maturity  in  the 
female. — T.  C.  B. 

Further  results  xvitli  ovarian  implantation.  Estes  (W.  L.),  J.  Am. 
M.  Ass.  (Chicago),  1924,  H:i,  674-777. 

Ninety-five  cases  form  the  basis  of  this  paper.  Conservation  of 
the  ovary  was  practiced  in  these  cases.  The  tube  and  ovary  of  the 
side  opposite  the  implantation  are  first  removed.  The  tube  of  the 
implanted  side  is  then  removed,  together  with  enough  of  the  horn  of 
the  uterus,  at  the  tubal  attachment,  to  leave  a  raw  area  the  size  of 
the  cut  surface  of  the  ovary.  A  longitudinal  slice  is  then  taken 
through  the  full  diameter  of  the  ovary,  removing  usually  about  one- 
quarter  of  it  from  the  surface  opposite  its  ligament  and  mesentery. 
The  amount  of  ovary  removed  depends  on  the  amount  of  cystic  de¬ 
generation  or  inflammation  that  may  be  present.  As  high  as  seven- 
eighths  of  the  ovary  has  been  removed  and  the  remainder  implanted. 
The  cut  surface  of  the  ovary  is  then  turned  over  on  the  denuded 
area  of  the  uterine  horn  and  sutured  in  place  by  a  continuous  catgut 
suture,  beginning  at  the  inferior  margin  and  approximating  the 
complete  circumference  of  the  ovarian  and  uterine  wounds.  The 
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operation  was  performed  on  patients  whose  ages  ranged  from  16  to 
41.  It  was  usually  considered  for  young  women  below  30  because 
in  the  older  women  there  is  less  desire  for  and  less  likelihood  of 
pregnancy  occurring.  A  very  edematous  uterus,  which  is  evidently 
involved  in  the  inflammation,  is  considered  a  contraindication.  No 
plastic  operation  is  attempted  if  there  is  present  a  large  pyosalpinx 
or  pelvic  abscesses.  Ninety-three  cases  have  been  investigated,  but 
of  45  patients  traced  four  became  pregnant.  Two  women  had  mis¬ 
carriages  at  about  three  months.  Menstruation  was  regular,  with 
the  usual  duration  in  thirty-three,  irregular  in  five,  and  either  pro¬ 
fuse  or  scanty  and  painful;  in  three  cases  the  report  was  insufficient 
for  accurate  deductions;  only  four  patients  failed  to  menstruate  at 
23,  28,  31  and  37  years,  respectively.  In  two  of  these,  only  a  very 
small  portion  of  the  ovary  was  saved.  There  was  almost  always 
some  gain  in  weight,  usually  from  15  to  75  pounds  (7  to  34  kg.). 
Normal  menopause,  following  the  implantation,  after  menstruation 
for  seven  or  more  years,  occurred  in  eight  patients;  in  one,  at  the 
age  of  33;  in  the  others,  at  from  41  to  47  years.  Fifteen  complained 
of  some  pain,  usually  with  the  menses,  either  headache,  backache, 
or  pain  in  the  same  side  as  the  implanted  ovary.  One  woman  had, 
with  menstruation,  rather  severe  pain  in  her  breasts,  and  backache. 
Twenty-three,  or  about  5097,  of  the  patients  acknowledged  that  they 
often  felt  nervous.  One  believed  she  was  less  nervous  following  the 
operation.  One  woman,  about  a  year  after  the  operation,  developed 
symptoms  of  hyperthyroidism. — Courtesy  A.  M.  A. 

Antagonism  of  the  sexual  glands  in  experimental  hermaphrndisni 
(Lie  probleme  de  I'antagonisme  des  glandes  sexuelles  dans  I’her- 
maphrodisme  experimental).  Lipschvitz  (A.)  &  Voss  (H.  E.  V.), 
Compt.  rend.  Soc.  de  biol.  (Par.),  1924,  90,  1041-1043. 

From  previous  experiments  with  intrarenal  ovarian  transplanta¬ 
tion  with  reduction  of  the  testicular  mass,  as  well  as  experiments 
here  described,  it  is  concluded  that  the  testicles  in  situ  influence 
negatively  the  ovarian  grafts  as  far  as  their  hormonal  action  is  con¬ 
cerned. — T.  C.  B. 

Experimental  hermaphrodism  ( Hermaphrodisme  exp«''rimen(al  cause 
par  transplantation  ovarienne  intrarenale  avec  reduction  de  la 
masse  testiculaire).  Lipschiitz  (A.)  &  Voss  (H.  E.  V.),  Compt. 
rend.  Soc.  de  biol.  (Par.),  1924,  90,  1139-1141. 

Of  17  guinea  pigs  in  which  as  much  as  two  ovaries  had  been 
transplanted  by  the  intrarenal  method,  and  the  mass  of  the  testicles 
considerably  reduced,  16  showed  a  maximal  development  of  feminine 
characters  after  a  short  latent  period.  The  greater  number  of  ani¬ 
mals  retained  their  masculine  characters.  The  endocrine  functions 
of  the  testicular  fragments  was  not  inhibited,  even  by  two  ovaries 
In  maximal  endocrine  function. — T.  C.  B. 
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Experimental  lierniuplirtMtitisni  on  quantitative  lines  (intratesticular 
ovarian  transplantation  by  the  method  of  Sand).  Lipschiitz  (A.), 
Krause  (W.)  &  Voss  (H.  E.  V.).  J.  Physiol.  (Lond.),  1924,  58, 
461-465. 

The  statements  of  Steinach  and  of  Sand  that  the  simultaneous 
development  of  male  and  female  sex  characters  can  be  conditioned 
by  the  presence  of  testicle  and  ovary  in  the  same  organism  is  con¬ 
firmed  quantitatively. — T.  C.  B. 

Fate  and  function  of  the  ovaries  after  hysterectoniy.  Maxwell  (Alice 
F.),  J.  Am.  M.  Ass.  (Chicago),  1924,  S.X  662-666. 

The  report  consists  of  an  analysis  of  the  surgical  menopause 
as  it  occurred  in  women  with  and  without  ovarian  tissue.  The  fre¬ 
quency,  severity,  time  of  onset  and  duration  of  ablation  symptoms 
have  been  studied  and  contrasted  with  similar  disturbances  of  the 
natural  menopause.  Factors  that  might  tend  to  modify  these  symp¬ 
toms  have  been  reviewed  and  grouped  according  to  the  age  of  the 
patient,  her  general  condition  before  operation,  the  pelvic  pathologic 
condition  and  the  type  of  ovaries  that  were  retained.  The  value  of 
the  conserved  glands  has  been  balanced  against  their  tendency  to 
degeneration.  To  complete  the  study,  results  with  ovarian  therapy 
have  been  included.  The  material  consists  of  500  cases  of  hysterec¬ 
tomy,  followed  from  one  to  eight  years.  If  the  normal  menopause 
is  accepted  as  a  control,  this  analysis  indicates  that:  1,  the  fre¬ 
quency  of  vasomotor  symptoms  after  hysterectomy  is  increased  when 
both  ovaries  are  removed;  2,  the  frequenecy  of  symptoms  with  con¬ 
served  ovaries  after  hysterectomy  compares  favorably  with  that  of 
the  normal  menopause;  3,  severe  vasomotor  symptoms  are  more 
common  without  than  with  ovaries;  4.  the  onset  of  delayed  symp¬ 
toms  indicates  that  a  definite  number  of  conserved  ovaries  will 
atrophy  within  a  year  after  operation;  5,  the  average  duration  of 
symptoms  of  the  normal  and  surgical  menopause  is  about  two  and 
one-half  years;  6,  women  with  low  hemoglobin  are  more  likely  to 
develop  post-operative  disturbances;  7,  the  frequency  of  symptoms 
depends  In  large  measure  on  the  type  of  tissue  retained;  8,  retained 
healthy  ovaries  are  not  susceptible  to  degeneration. 

— Courtesy  A.  M.  A. 

Hyperglycemia  and  glycosuria  in  acromegaly.  Ellis  (A.  W.  M.), 

Lancet  (Lond.),  1924.  i,  1200-120.3. 

A  case  of  glycosuria  occurring  in  an  acromegalic  patient  showed 
the  following  points  of  especial  interest;  (1)  severe  hyperglycemia, 
the  blood  sugar  on  admission  being  (2)  the  successful 

accomplishment,  after  adequate  dieting,  of  a  ma.ior  operation  of  pro¬ 
longed  nature,  and  the  occurrence  of  only  transient  postoperative 
glycosuria;  (3)  the  disappearance  of  glycosuria  and  hyperglycemia 
following  hypophysectomy  and.  although  diminished  carbohydrate 
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tolerance  is  still  present,  the  absence  of  glycosuria  3  years  after  the 
operation;  (4)  histologic  evidence  suggesting  the  origin  of  the 
tumor  in  the  pars  intermedia;  (5)  the  occurrence  of  a  tumor  of  the 
carotid  body.  The  suggestion  is  advanced  by  Ellis  that  the  glyco¬ 
suria  of  acromegaly  is  due  to  an  increased  activity  of  the  hypophysis, 
probably  the  pars  intermedia,  with  a  resulting  interference  with  the 
normal  action  of  insulin  on  carbohydrate  metabolism. — J.  Am.  M. 
Ass.,  83,  389. 

I’athologic  changes  in  the  pituitary  lM>d.v  in  wild  aninials.  Fox  (H.), 
Rep.  of  the  Lab.  &  Mus.  of  Compar.  Pathol,  of  the  Zool.  Soc.  of 
Phila.,  1924,  p.  23. 

“Knowledge  of  this  structure  (pituitary  body)  is  meager  de¬ 
spite  the  intensive  work  expended  upon  its  study  in  recent  years, 
so  that  even  in  the  absence  of  conclusions  of  any  sort  observations 
upon  its  diseases  are  worthy  of  record.”  The  following  3  cases  are 
briefly  described  and  illustrated.  (1)  A  female  Indian  Buffalo  (Bos 
bubalis)  had  borne  3  young,  was  known  to  be  drooping  for  a  few 
days,  and  died  from  a  very  large  hemorrhage  from  an  erosion  of 
the  basilar  part  of  the  occiput  caused  by  a  large  blood-red  soft 
tumor  of  the  pituitary  body  which  had  eaten  away  the  sella  turcica, 
pushed  the  optic  nerve  forward  and  extended  back  beyond  the  crura 
almost  to  the  foramen  magnum.  The  mass  measured  4..'i  x  4  x  2.5 
cm.  Sections  of  the  tumor  showed  “three  kinds  of  tissue — a  finely 
fibrillar  or  homogeneous  background  or  framework  in  which  lie 
dilated  blood  spaces  containing  whole  or  degenerated  blood,  or  cellu¬ 
lar  groups  in  strands  and  in  acinus  formation,  being  almost  invari¬ 
ably  surrounded  by  a  condensation  of  connective  tissue  sufficient  to 
be  called  a  basement  membrane.”  There  had  been  much  hemor¬ 
rhage  into  the  growth.  “Because  of  the  adenomatoid  character, 
the  papillomatoid  growth  in  places,  the  cysts,  this  is  probably  to  be 
called  a  struma  with  adenomatoid  parts  and  much  hemorrhage.” 
(2)  “The  pituitary  body  of  a  common  opossum  (Didelphys  virgiana) 
was  deeply  injected  and  soft,  measuring  10  x  8  x  5  mm.  This  is 
considered  large  for  this  animal.  It  has  not  been  sufficiently  studied 
to  report  upon  it.”  (3)  A  springbok  (Gazella  anchore)  died  from  a 
variety  of  causes,  caries  of  the  jaw  bone  from  carious  teeth,  ulcera¬ 
tive  gastritis,  parasitic  enteritis — “and  showed  a  pituitary  body  deep 
red,  soft  irregularly  outlined  character,  varying  around  1.5  cm.  in 
different  dimensions.  There  is  nothing  in  the  history  that  suggests 
intracranial  disease.  The  microscopic  picture  is  of  a  compact  tissue 
with  deeply  stained  cells  in  small  packets,  no  lumen  suggesting  an 
acinus.  The  size  and  color  indicate  its  gross  abnormality. 

— J.  P.  S. 

A  case  of  diabetes  insipidus  with  infantilism.  Gask  (G.  E.),  Proc. 
Roy.  Soc.  Med.  (Lond.),  1924,  17,  31-32  (Clin.  Sect.). 
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The  patient  is  a  male  29  years  old  who,  while  in  the  military 
service  of  1917,  contracted  malaria.  This  was  followed  by  symptoms 
of  diabetes  insipidus,  and  within  a  short  time  also  by  hypoplasia  of 
the  Konads,  a  sparseness  of  the  hair  on  the  face,  dry  skin,  loss  in 
weight,  a  more  youthful  appearance,  and  fatigability.  X-ray  exami¬ 
nation  of  the  sella  was  negative.  Hypodermic  injections  of  pituitrin 
improved  the  polyuria. — I.  B. 

CutaneouN  and  genital  iiiodiflcations  produced  in  the  toad  by  extirpa¬ 
tion  of  the  hypophysis  or  by  lesion  of  the  brain  ( Modiflcation^ 
cutanees  et  geiiitales  produits  chez  le  orapaud  par  I’extirpation  de 
I'hypophyse  ou  par  lesion  du  cerveau).  Giusti  (L.)  &  Houssay 
(B.  A.),  Compt.  rend.  Soc.  de  biol.  (Par.),  1924,  91,  313-317. 

Total  extirpation  of  the  hypophysis  in  the  toad  induces  a  con¬ 
siderable  mortality  (So  per  cent),  attenuation  of  the  pigment  of 
the  skin,  atrophy  of  the  testicles,  abortion  in  adult  females,  and  the 
development  of  a  black  cuticle.  Injury  to  the  tubo-infundlbular 
region  leads  to  a  passing  darkening  of  the  skin,  no  testicular 
atrophy,  a  black  cuticle,  and  abortion. — T.  C.  B. 

Diabetes  insipidus.  Hamilton  (W.  F.),  Med.  Clin.  N.  Am.  (Phila.), 
1924,  7,  1971-1982. 

A  general  review  of  the  subject  with  3  illustrative  case  his¬ 
tories.  With  regard  to  the  prognosis,  the  syndrome  is  not  incom¬ 
patible  with  long  life  unless  there  exists  an  organic  lesion  of  the 
pituitary  or  at  the  base  of  the  brain.  Lumbar  puncture,  antiluetic 
treatment,  a  diet  low  in  protein  and  salt,  valerian,  and  the  hypo¬ 
dermic  or  intranasal  administration  of  pituitrin  are  useful  thera¬ 
peutic  measures. — I.  B. 

The  vasomotor  activity  of  pituitary  extracts  throughout  the  verte¬ 
brate  series.  Hogben  (L.  T.)  &  Schlapp  (W.),  Quart.  J.  Exper. 
Physiol.  (Loud.),  1924,  14,  229-258. 

Whereas  adrenalin  produces  a  rise  in  blood  pressure  in  all  four 
classes  of  air-breathing  vertebrates,  pituitary  extracts  which  had  no 
depressor  action  in  the  mammal  consistently  causes  depression  in 
birds  and  reptiles.  It  is  concluded  that  the  pronounced  depressor 
action  of  small  doses  of  pituitary  extract  on  the  avine  circulation  is 
not  due  to  the  substance  causing  depression  in  mammals. — T.  C.  B. 

Antagonistic  action  of  extracts  of  the  anterior  and  posterior  lobes  of 
the  hypophysis  on  the  coagulation  of  blood  (A  propos  de  Paction 
antagoniste  des  extraits  des  lobes  anterieur  et  posterieur  de  Phy- 
poph.vse  sur  la  coagulation  du  sang).  La  Barre  (.1.).  Compt.  rend. 
Soc.  de  biol.  (Par.l.  1924.  91,  601-604. 


Various  experiments  seem  to  show  that  extracts  of  the  posterior 
lobe  in  vitro  are  incapable  of  inducing  coagulation,  but  may  acceler- 
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ate  the  mechanism  for  the  formation  of  thromhin  and  fihrin.  Ex¬ 
tracts  of  the  anterior  lobe  retard  coagulation,  probably  by  the  pres¬ 
ence  of  cholin. — T,  C.  B. 

Pitultarj-  dysfunction.  Mackay  (F.  H.),  Med.  Clin.  N.  Am.  (Phila.), 
1924,  7,  1789-1804. 

A  review  of  the  subject  with  5  illustrative  case  histories.  Aside 
from  a  degree  of  benefit  obtained  in  some  cases  of  pituitary  head¬ 
ache,  pituitary  feeding,  in  the  author's  experience,  has  been  found 
generally  incapable  of  alleviating  hypophyseal  syndromes. — I.  B. 

Metastatic  carcinoma  of  the  pituitary  gland  and  diabetes  insipidus. 
Piney  (A.)  &  Coats  (Ida),  J.  Path.  &  Bacteriol.  (Edinb.),  1924, 
27,  211-215. 

The  patient  was  a  woman  40  years  old  who,  on  account  of  car¬ 
cinoma,  had  had  the  right  niaiiiniary  gland  removed  23  months  be¬ 
fore  death.  “Whilst  still  in  fair  health”  she  consulted  a  physician 
“who  found  few  physical  signs  other  than  slight  enlargement  of  the 
cervical  glands  on  the  left  side  and  some  mental  hebetude,  and 
elicited  a  history  of  great  polyuria.”  Two  weeks  later  the  patient 
was  admitted  to  the  hospital  in  a  state  of  coma  and  died  “a  few 
days  later.’’  The  amount  of  urine  passed  daily  while  in  the  hospital 
exceeded  5  liters.  At  autopsy  metastases  were  found  in  the  lower 
cervical  glands  on  the  left  side,  in  the  mediastinal  fat,  in  the  left 
suprarenal,  and  in  many  parts  of  the  cerebrum  and  cerebellum.  The 
pituitary  was  slightly  enlarged  and  the  posterior  lobe  projected 
backward.  On  microscopic  examination  the  posterior  lobe  was  found 
to  be  completely  replaced  by  carcinoma  cells.  Only  one  vesicle  con¬ 
taining  colloid  could  be  found,  and  this  appeared  to  be  the  only 
portion  of  the  pars  intermedia  which  was  not  destroyed  by  the  can¬ 
cerous  growth.  The  authors  believe  that  this  case  furnishes  evidence 
in  favor  of  the  conception  of  the  causation  of  diabetes  insipidus  by 
secretion  of  the  pars  anterior. — J.  P.  S. 

Studies  in  diabetes  insipidus.  Rowntree  (L.  G.),  J.  Am.  M.  Ass. 
(Chicago),  1924,  8:t,  399-405. 

Fifty-six  cases  of  diabetes  insipidus  are  reviewed.  The  average 
age  at  onset  was  less  than  30  years.  Cerebral  and  pituitary  lesions, 
injuries  of  the  head,  and  fractures,  particularly  of  the  base  of  the 
skull,  bear  a  striking  and  intimate  relationship.  The  condition 
arises,  occasionally,  during  convalescence  from  acute  febrile  dis¬ 
eases.  In  cases  of  the  secondary  type,  lesions  of  the  hypophysis  or 
of  its  immediate  neighborhood  play  a  leading  part.  Benign  or 
malignant  neoplasms,  in  some  instances  primary,  in  other  meta¬ 
static  in  origin,  are  responsible  in  most  of  these  cases.  A  history  of 
removal  of  a  malignant  tumor  elsewhere  in  the  body,  with  the  sub¬ 
sequent  development  of  polyuria  within  a  few  months  or  years,  is 
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not  uncommon.  Syphilis,  congenital  or  acquired,  is  also  an  impor¬ 
tant  etiologic  factor.  Two  types  of  diabetes  insipidus  are  usually 
recognized:  the  primary  or  idiopathic,  and  secondary  or  sympto¬ 
matic.  Thirty-six  of  these  cases  were  primary.  Of  the  secondary 
group,  9  cases  were  secondary  to  cerebral  and  pituitary  neoplasm, 

7  to  syphilis,  and  two  each  to  trauma  and  encephalitis.  The  cardinal 
symptoms  of  diabetes  insipidus  are  thirst,  polyuria  and  polydypsia. 
These  were  present  in  all  cases.  Cerebral  manifestations  occur  in 
a  considerable  number  of  cases,  and  usually  indicate  the  secondary 
character  of  the  disease.  Evidence  of  disturbed  pituitary  function 
is  encountered  frequently.  Two  cases,  secondary  to  encephalitis, 
were  of  especial  interest,  as  they  revealed,  besides  the  diabetes  in¬ 
sipidus,  definite  clinical  evidence  of  Parkinson’s  disease.  The  course 
of  the  disease  is  largely  dependent  on  the  nature  of  the  underlying 
process.  In  about  one-half  of  the  cases,  traces  of  albumin  were 
found,  and  not  infrequently  larger  amounts,  constituting  a  definite, 
unmistakable  albuminuria.  Casts  were  consistently  absent.  Occa¬ 
sionally  the  urine  contained  a  few  red  and  white  blood  cells.  Glyco¬ 
suria  was  found  in  one  case,  the  condition  having  been  previously 
diagnosed  diabetes  mellitus.  The  concentrating  capacity  of  the  kid¬ 
ney  was  uniformly  diminished.  As  a  rule,  the  blood  is  normal  in 
regard  to  the  percentage  of  hemoglobin  and  the  number  of  erythro¬ 
cytes  and  leukocytes.  In  43  cases,  roentgenograms  of  the  skull  were 
made.  Definite  enlargement  of  the  sella  was  found  in  4  cases; 
changes  in  the  clinoid  processes  with  normal  sized  sella  in  3,  and 
bridging  of  the  sella  in  2.  A  comminuted  fracture  in  the  parietal 
area  was  also  present  in  one  case.  In  only  one  case  in  the  idiopathic 
group  was  an  abnormality  found  in  the  sella;  this  was  an  instance 
of  bridging.  The  basal  metabolism  was  determined  in  23  cases,  and 
was  on  an  average  approximately  15%  lower  in  the  secondary  types. 
In  only  one  of  the  secondary  cases  was  the  basal  metabolism  defi¬ 
nitely  increased  above  the  normal,  and  this  was  in  a  patient  with 
acromegaly  who  had  had  partial  thyroidectomy  2  years  before,  the 
condition  suggesting  adenoma.  Positive  objective  neurologic  find¬ 
ings  appear  only  in  cases  of  the  secondary  type,  and  the  findings  are 
those  usually  associated  with  cerebral  or  pituitary  neoplasm,  syphilis 
of  the  central  nervous  system,  trauma  or  encephalitis.  Our  experi¬ 
ence  indicates  that  the  course  of  the  disease  depends  on  the  under¬ 
lying  pathologic  condition,  rather  than  on  the  disease  per  se.  In 
estimating  the  effects  of  treatment  in  cases  of  diabetes  insipidus,  it 
is  necessary  to  permit  the  patient  to  take  water  ad  libitum.  Con¬ 
sistently  good  results  were  obtained  only  from  the  frequent  subcuta¬ 
neous  administration  of  the  extract  of  the  posterior  lobe  of  the 
pituitary.  However,  in  a  few  cases,  effects  of  considerable  value 
were  obtained  at  times  from  its  intranasal  use  as  a  spray,  instilled 
into  the  nostril  by  a  medicine  dropper,  or  applied  on  a  pledget  of 
cotton.  Similarly,  rectal  administration  was  sometimes  helpful,  but 
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only  for  short  periods,  usually  for  from  2  to  4  hours.  Oral  adminis¬ 
tration,  in  the  form  of  tablets  or  liquid,  was  extremely  disappointing. 
No  serious  untoward  effects  from  organotherapy  have  been  encoun¬ 
tered  in  any  of  the  cases  in  the  series.  Spinal  puncture  has  been 
tried  in  19  cases  without  untoward  effects,  other  than  the  headache 
that  incidentally  follows  this  procedure  at  times.  In  not  a  single 
instance  has  it  had  an  effect  comparable  in  any  w'ay  to  some  of  the 
results  cited  in  the  literature.  Treatment  for  syphilis  has  been  car¬ 
ried  out  vigorously  in  several  of  our  cases  without  any  recognizable 
effect  on  the  diabetes  insipidus,  except,  perhaps,  in  one  instance.  In 
cases  secondary  to  neoplasm,  operation  should  be  considered  on  its 
own  merits  and  without  reference  to  the  existence  of  diabetes  in¬ 
sipidus. — Courtesy  A.  M.  A. 

The  lingual  administration  of  insulin  (L'administration  perlinguale 
de  I’insuline).  Blum  (L.),  Compt.  rend.  Soc.  de  biol.  (Par.), 
1924,  91,  199-201. 

The  mucous  membrane  of  the  tongue  is  absorbent,  and  if  a 
very  soluble  preparation  of  insulin  (the  hydrochlorate  prepared  by 
Dudley)  is  used,  the  blood  sugar  falls.  Two  to  three  times  the 
amount  used  subcutaneously  is  necessary,  and  its  action  is  less  con¬ 
stant. — T.  C.  B. 

Studies  in  tissue  respiration.  Method  of  action  of  insulin  (Studien 
iiber  Gewebsatmung.  Zur  Kenntnis  der  Wirkungsweise  des  In.su* 
lins.)  Buchner  (S.)  &  Grafe  (E.),  Deutsches  Arch.  f.  klin.  Med. 
(Leipz.),  1924,  144,  67-85. 

The  respiratory  exchange  of  thin  slices  of  various  tissues  in  an 
oxygenated  Ringer’s  solution  containing  glucose  was  estimated  by 
means  of  a  Barcroft  manometer.  The  oxygen  consumption  per 
gramme  of  dried  tissue  varied  w'ithin  narrow  limits  whatever  the 
organ  utilized.  The  addition  of  insulin  to  the  Ringer’s  solution 
leads  to  a  great  increase  in  oxygen  consumption  and  usually  raises 
the  respiratory  quotient.  The  increased  oxygen  consumption  was 
noted  in  kidney,  liver,  heart,  muscle,  spleen,  etc.  Insulin  acts, 
therefore,  on  all  the  organs  of  the  body,  and  its  action  is  not  limited 
to  the  liver. — Med.  Sc.,  10,  411. 

Contributions  to  the  pliysiology  of  the  stomach.  Influence  of  experi¬ 
mental  changes  in  blood  sugar  level  on  gastric  hunger  contrac¬ 
tion.  Bulatao  (E.)  &  Carlson  (A.  J.),  Am.  J.  Physiol.  (Balt.), 
1924,  69,  107-115. 

In  conditions  found  to  increase  gastric  hunger  contractions 
there  is  either  a  decrease  in  tissue  glycogen  or  an  inability  of  the 
tissue  to  burn  sugar.  In  man  insulin  hypoglycemia  is  accompanied 
by  increased  hunger.  It  is  possible,  therefore,  that  the  availability 
of  carbohydrates  for  tissue  utilization  may  be  a  factor  in  the  genesis 
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or  intensity  of  hunger  contractions.  If  this  hypothesis  is  correct, 
experimental  hyperglycemia  should  inhibit  hunger  contractions,  and 
experimental  hypoglycemia  should  lead  to  the  onset,  or  increase  the 
intensity  of  gastric  hunger  contractions.  Also,  in  depancreatecto- 
mized  animals  increase  of  the  blood  sugar  level  should  not  inhibit 
hunger  contractions,  but  the  administration  of  insulin  should  cause 
a  temporary  depression  of  the  contractions  followed  by  augmenta¬ 
tion  when  a  certain  degree  of  hypoglycemia  was  reached.  Experi¬ 
ments  were  made  on  dogs,  the  hunger  contractions  being  recorded 
by  the  well-known  method  of  Carlson,  and  sugar  determinations  by 
the  method  of  Folin  and  Wu.  The  results  show  that  intravenous 
injections  of  glucose  inhibit  contractions;  insulin  hypoglycemia  aug¬ 
ments  hunger  contractions  when  the  sugar  reaches  0.07-0.08  per 
cent.  Glucose  Inhibits  the  gastric  tetany  of  hypoglycemia.  In  dia¬ 
betic  dogs  insulin  produces  a  primary  depression  followed  by  in¬ 
creased  tonus  and  contractions.  Injections  of  glucose  do  not  inhibit 
in  diabetic  dogs,  except  when  hypoglycemia  and  tetany  (gastric)  are 
induced  by  insulin. — T,  C.  B. 

The  effect  of  insulin  on  the  respiratory  e.vchange  of  normal  animals. 
Dickson  (B.  R. ),  Eadie  (G.  S.),  Macleod  (J.  J.  R.),  &  Pember 
(F.  R.),  Quart.  J.  Exper.  Physiol.  (Lond.),  1924,  14,  123-149. 

The  results  of  many  experiments  on  dogs  and  rabbits  are  not 
the  same.  In  dogs  there  was  a  marked  increase  in  respiratory  vol¬ 
ume  after  the  blood  sugar  had  completed  the  initial  fall,  the  increase 
often  associated  with  hyperexcitability,  and  a  corresponding  in¬ 
crease  in  oxygen  consumption  and  in  energy  metabolism.  The  R.  Q. 
was  increased.  In  rabbits  there  was  no  increase  in  respiratory  vol¬ 
ume  and  only  a  doubtful  increase  in  oxygen  consumption,  at  least 
prior  to  the  onset  of  convulsions. — T.  C.  B. 

Observations  on  the  circulation  during  hypoglycemia  from  large 
doses  of  insulin.  Edwards  (D.  J.)  &  Page  (I.  H.),  Am.  J.  Physiol. 
(Balt.),  1924,  09,  177-189. 

Dogs  were  used  rendered  analgesic  by  iso-amyl-ethyl-barbituric 
acid  which  has  practically  no  effect  on  the  circulation  nor  on  the 
blood  sugar.  A  single  large  dose  of  insulin  (25  to  35  units  per  kilo) 
brought  the  sugar  level  down  to  0.05  to  0.012.  There  was  a  moder¬ 
ate  decline  of  mean  blood  pressure  during  the  first  two  hours,  fol¬ 
lowed  sometimes  by  recovery,  sometimes  by  a  rapid  decline.  There 
was  no  change  in  peripheral  resistance.  The  heart  rate  was  in¬ 
creased.  There  was  a  rapid  decrease  of  the  dynamic  capacity  of 
the  heart;  a  slight  lengthening  of  the  isometric  phase  and  a  shorten¬ 
ing  of  the  period  of  rising  pressure  and  of  the  systolic  ejection 
time. — T.  C.  B. 
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Diabetes  refractory  to  insulin.  Falta  (\V.),  Klin.  Wchnschr.  (Berl.), 
1924,  3,  1315-1317. 

Falta  reports  on  a  case  of  diabetes  which  was  practically  re¬ 
fractory  to  insulin.  Intravenous  injections  were  followed  by  an  in¬ 
crease  in  blood  sugar  after  a  slight  and  short  lowering.  The  patient 
was  corpulent.  The  sella  turcica  was  small,  and  the  basal  metabo¬ 
lism  minus  17%.  The  author  believes  that  the  patient  has  sufficient 
insulin  but  that  it  is  prevented  from  action. — J.  Am.  M.  Ass.,  8:1, 
651. 

A  case  of  diabetes  inellitus  complicated  by  pregnancy,  treated  with 
insulin.  Graham  (G.),  Proc.  Roy.  Soc.  Med.  (Lond.),  1924,  17, 
102-104  (Sect.  Obst.  &  Gyn.). 

The  patient  described  was  34  years  old  and  already  had  one 
child.  She  developed  diabetes  mellitus  of  average  severity,  and 
after  3  weeks  of  insulin  treatment  sbe  became  pregnant.  The  dia¬ 
betes  was  aggravated  by  this  status,  but  despite  this,  and  an  inci¬ 
dental  attack  of  influenza,  she  was  Anally  delivered  of  a  healthy 
child.  The  subsequent  progress  of  the  patient  was  more  favorable 
than  before. — I.  B. 

Lipoids  in  lOOO  diabetic  bloods,  with  special  reference  to  prognosis. 
Gray  (H.),  Am.  J.  M.  Sc.  (Phila.),  1924,  168,  35-46. 

The  patients  in  this  series  who  lived  2  years  after  coming 
under  observation  had  blood  fats  averaging  less  than  1  gm.  per  100 
cc.  When  the  fat  exceeded  2  gm.  per  100  cc.  the  patient  lived  less 
than  2  years  in  86%  of  the  cases.  The  author  believes  that  his  data 
“demonstrate  the  rule  that  progressively  each  group  with  a  higher 
blood  fat  level  (or  similarly  with  higher  cholesterols)  is  character¬ 
ized  by  a  distinctly  shorter  life  expectancy.”  Underweight  diabetics, 
that  is,  the  severe  cases  of  denutrition  (10%  below  the  standard) 
showed  blood  fats  40%  higher  than  the  fat  diabetics,  the  mild  cases. 
“Blood  sugar  parallels  blood  fat  more  in  averages  than  in  indi¬ 
vidual  cases.”  Blood  fat  analyses  are  believed  to  be  a  material  aid 
in  the  diagnosis,  and  especially  in  the  prognosis  of  diabetes  mellitus. 

— J.  P.  S. 

Hyperinsulinism  and  dysinsulinism.  Harris  (S.),  J.  Am.  M.  Ass. 
(Chicago),  1924,  83,  729-733. 

Harris  describes  hyperinsulinism  as  a  condition,  perhaps  a  dis¬ 
ease  entity,  with  definite  symptoms;  i.  e.,  those  described  as  being 
due  to  hypoglycemia.  It  seems  probable  that  one  of  the  causes  of 
hyperinsulinism  is  the  excessive  ingestion  of  glucose-forming  foods 
and  that,  as  the  result  of  overactivity  induced  by  overeating,  the 
islands  of  Langerhans  become  exhausted  and  hypo-insulinism  (dia¬ 
betes)  follows.  It  is  possible  that  the  hunger  incident  to  hyper- 
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iasulinism  may  be  a  cause  of  overeating,  and,  therefore,  the  obesity 
that  so  often  precedes  diabetes.  It  seems  probable  that  dysinsu- 
linism,  either  an  increase  or  a  decrease  in  the  secretion  of  insulin, 
may  follow  infection  or  trauma  of  the  pancreas.  Since  excessive 
hunger  is  a  symptom  of  hypoglycemia,  it  may  be  that  normal  hunger 
is  the  call  for  glucose,  and  that  it  may  be  in  part  or  wholly  of 
pancreatic  origin  and  not  entirely  an  expression  of  an  empty  stom¬ 
ach.  It  is  also  possible  that,  associated  with  ulcer  of  the  stomach 
or  duodenum,  there  may  be  a  coexisting  disorder  of  the  pancreas, 
and  that  the  frequent  feedings  which  give  relief  in  ulcer  may  do 
so  by  supplying  the  glucose  to  meet  the  needs  of  overfunctioning 
islands  of  Langerhans.  In  one  case  of  ulcer,  we  found  a  low  blood 
sugar.  Since  blood  pressure  readings  have  been  low  in  all  except 
two  of  the  nondiabetic  patients  who  have  had  symptoms  of  hypo¬ 
glycemia,  it  seems  possible  that  hypo-adrenallsm  may  be  associated 
with  hyperinsulinism.  It  also  seems  probable  that  secretory  dis¬ 
orders  of  the  islands  of  Langerhans  may  be  associated  with  dys¬ 
functions  of  the  thyroid,  the  pituitar>'  bodies  and  other  organs  of 
internal  secretion.  Fractional  tests  of  gastric  secretions  after  the 
Ewald  meal  have  been  made  in  several  nondiabetic  patients  having 
symptoms  of  hyperinsulinism,  with  variable  results,  so  that  there 
is  no  apparent  relation  of  secretory  disorders  of  the  stomach  to 
pancreatic  dysfunction.  No  studies  of  the  external  secretion  of  the 
pancreas  were  made  in  these  cases.  It  seems  probable,  however, 
that  since  a  chronic  pancreatitis  is  probably  a  cause  of  dysinsu- 
linism,  the  glands  secreting  trypsin,  amylopsin  and  steapsin  are 
often  involved,  with  either  increased  or  decreased  function.  Five 
cases  are  reported. — Courtesy  A.  M.  A. 

The  sugar  of  arterial  and  venous  blood  during  the  action  of  insulin. 

Hepburn  (J.),  Latchford  (H.  K.),  McCormick  (N.  A.)  &  Mac- 

leod  (J.  J.  R.),  Am.  J.  Physiol.  (Balt.),  1924,  69,  555-567. 

Increased  disappearance  of  sugar  from  blood  to  muscles  under 
the  influence  of  insulin  could  not  be  demonstrated.  Under  the 
same  conditions  there  is  no  increased  disappearance  of  sugar  in 
the  liver.  Insulin  is  practically  without  hypoglycemic  effect  on 
the  sugar  of  depancreatized  dogs  under  ether. — T.  C.  B. 

Reduction  of  human  blood  sugar  by  means  of  insulin.  Kahn  (S. 

H.),  Boston  M.  &  S.  J.,  1924,  191,  161-167. 

The  study  is  based  on  7  normal  and  26  diabetic  subjects.  An 
equation  was  worked  out  so  that  the  reduction  in  blood  sugar  in 
a  given  case  could  be  calculated.  The  data  on  which  the  equation 
is  based  and  tables  showing  its  application  are  given.  The  reduc¬ 
tion  of  blood  sugar  in  normal  individuals  at  rest  per  unit  of  in¬ 
sulin  is  strikingly  similar.  The  blood  sugar  level  is  a  factor  in 
the  amount  of  blood  sugar  reduction.  The  w'eight  probably  gov- 
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erns  the  duration  of  the  effect  of  insulin.  The  variations  in  re¬ 
duction  of  blood  sugar  in  diabetics  may  be  accounted  for  to  a 
great  extent  by  the  amount  of  insulin  used  per  kilo  of  body  weight, 
by  the  blood  sugar  level,  and  the  amount  of  available  body  sugar. 
Insulin  produces  a  greater  fall  in  the  blood  sugar  of  diabetic  than 
in  normal  persons;  the  least  fall  in  blood  sugar  of  diabetics  takes 
place  in  those  whose  blood  sugar  level  approaches  the  normal, 
and  may  be  as  low  as  normal.  The  least  reduction  of  blood  sugar 
per  unit  of  insulin  takes  place  in  diabetic  coma,  the  next  lowest  in 
pre-coma  cases.  The  power  of  the  body  to  restore  the  alkali  re¬ 
serve,  marked  cardiac  failure  and  toxic  goiters  probably  influence 
the  action  of  insulin. — J.  C.  D. 

On  the  use  of  intarvin  fat — glyceryl  niargarate— in  diabetes  mel- 
litus.  Keefer  (C.  S.),  Perlzweig  (W.  A.)  &  McCann  (W.  S.), 
Johns  Hopkins  Hosp.  Bull.  (Balt.),  1924,  35,  265-270. 

From  a  careful  metabolic  study  of  4  cases  the  authors  con¬ 
clude  that  intarvin  fat  is  less  ketogenic  than  ordinary  fat.  The 
evidence  regarding  this  interesting  academic  question  is,  however, 
not  entirely  conclusive.  Prom  a  practical  standpoint  the  use  of 
intarvin  fat  in  diabetes  has  not  been  found  to  be  of  any  great 
value,  because  of  the  fact  that  it  is  intensely  disagreeable  to  pa¬ 
tients  to  whom  it  is  given  as  the  chief  source  of  fat. — R.  G.  H. 

The  pathology  of  the  pancreas  in  diabetes.  Keilty  (R.  A.),  Atlantic 
M.  J.  (Harrisburg),  1924,  27,  492-496. 

In  animals  the  islet  involvement  is  in  the  nature  of  an  ex¬ 
haustion  with  degeneration  characterized  by  loss  of  normal  gran¬ 
ules  and  the  absorption  of  fluid,  i.  e.,  “hydropic”  degeneration.  The 
character  of  the  islet  involvement  in  human  beings  is  more  in  the 
nature  of  fibrosis,  atrophy,  and  occasionally  hydropic  and  hyalin 
degeneration.  The  author  concludes  by  stating  that  insulin  will 
probably  clear  up  the  entire  subject  in  the  near  future. — I.  B. 

Action  of  pancreatic  extracts  (insulin)  in  the  coagulation  of  blood 
I  Action  dcs  extraits  paneW^atiques  (insuline)  dans  la  coagulation 
du  sang].  La  Barre  (J.),  Compt.  rend.  Soc.  de  biol.  (Par.), 
1924,  91,  393-397. 

Impure  insulin  retards  or  arrests  coagulation  in  vitro,  while 
purified  insulin  does  not.  In  the  present  paper  it  is  shown  that 
the  same  results  obtain  in  vivo.  Insulin  purified  by  the  method 
of  Chabanier  does  not  retard  coagulation  either  in  vitro  or  in 
vivo.  It  is  suggested  that  cholln  may  be  the  impurity  causing  re¬ 
tarded  coagulation. — T.  C.  B. 

Xanthoma  diabeticorum.  Lough  (W.  G.)  &  Killian  (J.  A.),  Med. 
Clin.  N.  Am.  (Phila.),  1924,  8,  337-345. 
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A  complete  survey  of  the  literature  by  Major  yielded  a  total 
of  74  cases  of  xanthoma  diabeticorum;  this  series  comprises  a 
period  from  1848,  when  the  condition  was  first  described  by  Gull, 
until  1923.  The  authors  of  this  paper  report  an  additional  case. 
The  diagnosis  must  be  based  on  the  characteristic  skin  manifesta¬ 
tions  in  a  diabetic  subject  with  hypercholesterinemia.  The  author 
believes  that  cases  of  xanthoma  diabeticorum  without  glycosuria 
are  probably  not  authentic.  In  addition  to  the  high  cholesterol, 
the  total  lipoids  are  very  markedly  increased.  The  treatment  of 
xanthoma  diabeticorum  is  the  same  as  the  treatment  of  diabetes 
without  xanthoma.  There  is  no  deed  for  local  treatment. — I.  B. 

Diabetes,  tuberculosis  and  the  extra-pancreatic  formation  of  insulin 
(Diabete,  tuberculosc  et  formation  extra-pancreatique  d'insuline). 
Lundberg  (E.),  Compt.  rend.  Soc.  de  biol.  (Par.),  1924,  91, 
418-420, 

A  method  is  given  for  extracting  tubercular  portions  of  lungs 
and  glands,  which  yields  a  substance  acting  like  insulin,  on  sub¬ 
cutaneous  injection.  Convulsions  occurred  in  4  cases  out  of  6,  and 
they  disappeared  immediately  after  injection  of  glucose. — T.  C.  B. 

Insulin,  carbohydrate  tolerance,  and  weight.  Mason  (E.  H.),  Med. 
Clin.  N.  Am.  (Phila.),  1924,  7,  1761-1768. 

The  question  uppermost  in  the  minds  of  clinicians  working 
with  insulin  is  whether  through  its  use  a  definite  improvement  in 
carbohydrate  tolerance  can  be  obtained.  The  answer  to  this  ques¬ 
tion  depends  upon  the  severity  and  duration  of  the  illness,  and 
the  age  and  other  factors  pertaining  to  the  patient.  Mason  illus¬ 
trates  his  remarks  by  7  case  histories.  Insulin  per  se  will  in  some 
severe  cases  of  diabetes  increase  carbohydrate  tolerance.  It  is 
unwise  to  allow  patients  to  gain  more  than  their  theoretic  weight, 
as  an  excess  is  an  increased  burden  upon  pancreatic  function,  which 
would  serve  to  lower  carbohydrate  tolerance. — I.  B. 

The  influence  of  chloroform,  ether  and  chloralose  on  the  action  off 
insulin  (De  I’influence  du  chloroforme,  de  I'ether  et  de  la  chlora¬ 
lose  sur  Paction  de  I'insuline).  Mauriac  (P.)  &  Aubertin  (E.), 
Compt.  rend  Soc.  de  biol.  (Par.),  1924,  91,  36-37. 

Experiment  shows  that  the  action  of  insulin  is  very  Irregular 
in  animals  submitted  to  the  action  of  chloroform,  ether  or  chlora¬ 
lose.  This  irregularity  is  especially  marked  in  dogs. — T.  C.  B. 

The  influence  of  atropin  on  the  action  of  Insulin  (De  I’influence  de 
Patropine  sur  Paction  de  Pinsulin).  Mauriac  (P.)  &  Aubertin 
(E.),  Compt.  rend.  Soc.  de  biol.  (Par.),  1924,  91,  38-39. 

The  action  of  atropin  is  somewhat  similar  to  the  anesthetics, 
and  renders  the  post  insulin  hypoglycemia  inconstant. — T.  C.  B. 
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Notes  on  the  treatment  of  diabetes  mellitus.  Mosenthal  (H.  0.)> 
Med.  Clin.  N.  Am.  (Phila.),  1924,  8,  81-101. 

A  discussion  in  which  the  author  stresses  especially  the  im¬ 
portance  of  a  simplified,  weighed  dietary  and  the  methods  of  insulin 
administration.  The  actual  weighing  of  the  food  gives  no  trouble; 
the  difficulty  lies  with  calculation  of  the  food  ingredients  neces¬ 
sary  to  make  up  the  quantities  of  protein,  fat  and  carbohydrates 
called  for.  Mosenthal  details  his  own  scheme  of  dietary  manage¬ 
ment  in  diabetes  mellitus,  and  draws  the  following  deductions 
from  his  experience  with  insulin:  the  effect  of  each  dose  of  insulin 
is  transient,  attaining  its  maximum  in  about  4  hours,  then  gradu¬ 
ally  ceasing  to  control  the  sugar  metabolism;  the  acidosis  is  dimin¬ 
ished  in  direct  proportion  to  the  glucose  utilized;  1  unit  of  insulin 
will  give  a  drop  of  approximately  8  mg.  per  100  cc.  of  blood;  in¬ 
sulin  diminishes  blood  sugar  and  sets  aside  glycosuria  by  effecting 
an  increased  utilization  of  glucose,  while  starvation  accomplishes 
this  by  allowing  the  accumulated  glucose  to  escape  in  the  urine; 
insulin  brings  about  a  storage  of  glycogen  from  glucose;  smaller 
doses  will  bring  about  a  greater  digestion  of  starchy  food  per  unit 
than  larger  doses;  in  some  instances  it  is  dangerous  to  advise  the 
use  of  insulin  even  though  glycosuria  exists.  This  latter  is  true 
when  the  blood  sugar  is  near  a  normal  level  in  spite  of  the  fact 
that  glycosuria  exists.  The  administration  of  insulin  under  such 
conditions  may  lead  to  hypoglycemic  shock,  especially  in  children. 

— I.  B. 

.Absorption  of  insulin  by  rectum.  Peskind  (S.),  Rogoff  (J.  S.)  & 
Stewart  (G.  N.),  Am.  J.  Physiol.  (Balt.),  1924,  68,  530-541, 

Insulin  per  rectum  along  with  blood,  serum  or  water  is  ab¬ 
sorbed  and  reduces  blood  sugar.  Large  doses  are  necessary.  In¬ 
sulin  in  NaCl  solution  per  rectum  does  not  induce  the  character¬ 
istic  change  in  blood  sugar. — T.  C.  B. 

Insulin  and  diet  in  diabetes.  Petty  (O.  H.),  Atlantic  M.  J.  (Har¬ 
risburg),  1924,  27,  717-722. 

A  review  of  the  modern  treatment  of  diabetes,  containing  the 
author’s  personal  experiences  with  insulin  and  dietary  manage¬ 
ment.  The  following  points  aid  Petty  in  deciding  the  initial  dose 
of  insulin  to  be  used  in  the  beginning  of  treatment;  (1)  the 
amount  of  acidosis  as  evidenced  by  laboratory  tests;  (2)  the  stage 
of  nutrition  of  the  patient;  (3)  the  height  of  the  blood  sugar;  (4) 
the  total  daily  caloric  intake  which  the  patient  will  need.  Petty’s 
custom  in  dividing  the  total  daily  dose  is:  6  units  or  under,  1  in¬ 
jection  daily;  12  to  36  units,  2  or  3  injections  daily;  36  units  or 
over,  4  injections  daily.  In  hypoglycemic  collapse,  the  objective 
findings  are  more  important  than  the  subjective  symptoms.  Nerv¬ 
ousness,  weakness,  and  excessive  gnawing  hunger  are  the  main  symp- 


PANCREAS 


86’ 


toms.  Since  these  symptoms  may  be  complained  of  in  the  most 
severe  cases  of  diabetes,  they  are  per  se  not  important  except  as 
indications  to  the  physician  to  look  out  for  other  more  direct  evi¬ 
dences  of  hypoglycemia,  such  as  tremor,  anxious  expression,  pro¬ 
fuse  perspiration,  and  an  increase  of  the  deep  reflexes.  When 
these  signs  occur,  blood  is  immediately  taken  for  a  sugar  deter¬ 
mination,  and  then  15  or  20  grams  of  carbohydrates  are  admin¬ 
istered  by  mouth.  If  the  condition  is  not  markedly  improved  with¬ 
in  30  minutes  (by  which  time  the  sugar  estimation  should  be  com¬ 
pleted),  carbohydrate  administration  is  repeated.  In  the  event  of 
unconsciousness  and  inability  to  swallow,  15  to  20  grams  of  glu¬ 
cose  intravenously  will  restore  the  patient  to  consciousness  and 
relieve  all  symptoms  within  a  few  minutes.  In  the  absence  of  a 
sterile  solution  of  glucose,  a  hypodermic  of  1  cc.  of  a  1-1000  epin- 
ephrin  solution  will  temporarily  restore  consciousness  and  permit 
the  patient  to  swallow  carbohydrates. 

A  constant  glycosuria,  no  matter  how  slight,  in  a  proven  dia¬ 
betic  is  proof  positive  that  the  diabetes  has  increased  in  severity. 
It  is  of  extreme  importance  to  instruct  the  patient  in  the  details 
of  diet  prior  to  discharge  from  the  hospital.  Neither  accurate 
treatment  nor  proper  instruction  can  be  given  outside  the  hospital. 
The  physician  should  have  a  working  knowledge  of  the  manage¬ 
ment  of  the  most  important  emergencies  encountered  in  diabetes, 
viz.,  coma,  operative  cases,  diarrhea,  and  acute  infections. — I.  B. 

Action  of  insulin  on  excitability  of  the  va|i;us  (.Action  de  I'insuIinP 
sur  I'excitabilite  du  vajfue  chez  la  (Irenouille) .  Popper  (M.)^ 
Compt.  rend  Soc.  de  biol.  (Par.),  1924,  91,  510-512. 

Experiments  on  the  frog  failed  to  show  any  change  in  the- 
excitability  of  the  vagus  due  to  the  action  of  insulin.  The  threshold 
excitability  to  the  induced  current  was  the  test. — T.  C.  B. 

On  c(‘rtain  problems  in  the  treatment  of  diabetes  mellitus.  Rabino- 
witch  (I.  M.),  Med.  Clin.  N.  Am.  (Phila.),  1924,  7,  1753-1759. 

A  general  review  of  the  modern  treatment  of  diabetes  mellitus, 
with  a  report  of  2  illustrative  cases.  Cases  in  which  an  acute 
onset  of  diabetes  had  occurred  as  a  result  of  trauma  or  infection, 
though  progressing  even  to  the  stage  of  coma  or  actually  in  coma, 
may  by  the  use  of  insulin  recover  to  the  previously  existing  stage 
of  mild  diabetes  following  the  elimination  of  the  exciting  factor, 
and  subsequently  do  well  without  insulin.  The  well  recognized 
type  of  chronic  diabetes,  however,  cannot  get  along  without  insulin 
for  any  length  of  time.  Dietetic  treatment  based  upon  the  prin¬ 
ciple  of  undernutrition  has  yielded  better  ultimate  results  than 
that  calculated  upon  basal  diets.  This  applies  both  to  those  re¬ 
quiring  insulin  and  those  who  do  not.  Glycosuria  is  not  a  reliable 
index  to  the  patient’s  condition;  patients  presenting  no  glycosuria 
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may  still  possess  high  blood  sugar  and  polyuria.  These  patients 
may  even  appear  very  well  and  actually  gain  in  weight,  but  are 
nevertheless  exposed  to  the  various  complications  of  diabetes. — I.  B. 

Action  of  insulin  on  blood  phosphorus  (Action  de  I'insulin  sur  le 
phosphore  du  sang).  Savino  (E.),  Compt.  rend.  Soc.  de  biol. 
(Par.),  1924,  91,  29. 

The  injection  of  insulin  in  sheep  is  followed  by  a  fall  in  in¬ 
organic  phosphorus  parallel  with  the  fall  in  sugar.  Injections  of 
glucose  do  not  prevent  this  fall. — T.  C.  B. 

Preparation  of  insulin  (Preparation  de  I'insuline).  Wernicke  (R.), 
Compt.  rend.  Soc.  de  biol.  (Par.),  1924,  91,  320-321. 

A  modification  of  Sordelli’s  method,  shortening  the  time  of 
filtration  by  adding  18  per  cent  of  saturated  solution  of  sodium 
chloride  to  the  alcoholic  extract.  A  pure  insulin  is  obtained.  The 
method  is  described  in  full. — T.  C.  B. 

The  treatment  of  diabetes  in  ambulatory  patients.  Wiener  (H.  J.) 
&  Marks  (H.  E.),  Med.  Clin.  N.  Am.  (Phila.),  8,  219-232. 

A  summary  of  the  treatment  of  non-hospitalized  patients,  as 
carried  out  in  the  Vanderbilt  Clinic.  In  such  cases  there  is  less 
direct  control  of  diet  and  other  therapeutic  measures,  greater  dif¬ 
ficulty  in  the  carrying  out  of  necessary  forms  of  treatment  because 
of  economic,  domestic  and  other  circumstances  in  the  patient’s  life, 
and  there  is  less  frequent  contact  of  the  patient  with  medical  at¬ 
tendants,  thus  necessitating  a  greater  margin  of  qualitative  and 
quantitative  dietary  safety.  Too  often  the  family  physician  believes 
that  a  decrease  in  glycosuria  is  an  index  of  satisfactory  treatment 
and  of  a  favorable  prognosis.  Again,  the  importance  of  the  main¬ 
tenance  diet  is  not  always  sufficiently  appreciated.  The  effect  of 
fat  feeding  up  to  the  caloric  requirement  of  the  body  in  sparing 
the  destruction  of  tissue  protein  for  energy  must  be  borne  in  mind. 
The  work  of  Newburgh  and  Marsh,  Woodyatt,  Shaffer  and  others 
has  shown  that  if  protein  is  reduced  to  the  minimum  required  for 
nitrogen  equilibrium,  fat  may  be  given  in  relatively  large  quanti¬ 
ties  without  harm.  The  question  as  to  the  most  favorable  w’eight 
level  for  these  patients  is  not  always  easily  determined.  Obesity 
is  to  be  avoided,  and  probably  a  weight  slightly  below  the  average 
for  the  height,  age  and  sex  is  desirable.  The  author  takes  up  the 
question  of  dietetic  formuale  for  ambulatory  patients  in  detail. 
With  regard  to  insulin,  the  patient  or  a  member  of  the  household 
is  instructed  in  the  method  of  administration,  and  the  dosage  is 
determined  by  the  tolerance  and  the  total  available  carbohydrate 
of  the  diet  prescribed.  Haphazard  insulin  administration  is  not 
only  useless  but  dangerous,  and  it  is  often  advisable  to  place  pa¬ 
tients  upon  a  preliminary  course  of  quantitative  limitation  in  diet 
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without  insulin,  in  order  to  fix  the  habit  of  rigid  quantitative  obser¬ 
vations  of  food  intake.  This  will  also  make  for  a  higher  degree 
of  co-operation. — I.  B. 

The  tetany  of  oestrus,  pregiiunoy  and  lactation.  Dragstedt  (L.  R.), 
Sudan  (A.  C.)  &  Phillips  (K.),  Am.  J.  Physiol.  (Balt.),  1924, 
(59,  4  77-497. 

Tetany  may  develop  during  oestrus  in  thyro-parathyroid- 
ectomized  dogs  that  have  been  free  from  tetany  for  months  on  a 
diet  of  bread,  milk,  and  lactose.  The  same  is  true  for  pregnancy 
and  lactation.  The  tetany  can  be  controlled  by  injection  of  Ring¬ 
er’s  solution,  or  sodium  chloride  solution,  or  by  administering  cal¬ 
cium  lactate. — T.  C.  B. 

Cholin  in  the  blood  after  parathyroidectomy.  Shanks  (\V.  F.),  J. 
Physiol.  (Bond.),  1924,  Titi,  466-469. 

The  serum  of  dogs  and  cats  contain  a  larger  amount  of  cholin 
after  parathyroidectomy  than  before.  It  is  suggested  that  cholin 
may  be  a  precursor  of  guanidin  in  tetania  parathyreopriva. 

— T.  C.  B. 

The  ett'eet  of  thyro-parathyroidectoniy  on  (he  adult  sheep.  Simpson 
(S.),  Quart.  .1.  Kxper.  Physiol.  (Bond.),  1924,  14,  199-207. 

Observations  on  6  ewes,  .7  experimental  and  1  control,  lead  to 
the  conclusion  that  herbivora  such  as  the  sheep  tolerate  the  loss  of 
thyroid  and  parathyroids  much  better  and  for  a  longer  time  than  do 
carnivora.  This  difference  may  depend  on  the  character  of  the  intes¬ 
tinal  flora. — T.  C.  B. 

The  (‘fleet  of  chemical  compounds  on  the  production  of  th(‘  tetany 
syndrome.  Swingle  (W.  W.)  &  Nicholas  (J.  S.),  Am.  J.  Physiol. 
(Balt.),  1924,  (59,  455-464. 

The  symptoms  occurring  in  normal  cats  after  subcutaneous,  or 
intravenous  or  oral  administration  of  methyl  guanidine  sulphate  or 
nitrate,  trimethylamine,  ergot,  phosphorus,  intestinal  content,  am¬ 
monia,  etc.,  were  hardly  comparable  to  the  reaction  of  cats  suffering 
from  parathyroid  tetany.  Methylguanidine  showed  the  most  marked 
reaction  of  subcutaneous  injection,  but  practically  no  effect  after 
oral  administration.  Four  tbyro-parathyroidectomized  cats  which 
showed  no  symptoms  of  tetany  did  not  develop  tetany  after  injec¬ 
tion  of  methylguanidine. — T.  C.  B. 

Suggesting  thymic  involvement  in  pertussis.  Adkins  ( \V.  N. )  & 
Bandham  (J.  W.),  Arch.  Pediat.  (N.  Y.),  1924,  41,  580-581. 

The  writers  see  a  similarity  between  thymus  enlargement  and 
pertussis.  Bymphocytosis,  particularly  of  the  small  mononuclears. 
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appear  to  be  a  constant  finding  in  both  conditions.  The  manifesta¬ 
tions  in  each  are  spasmodic  in  character  and  asthenia  appears  con¬ 
stant  in  both.  A  spasmodic  cough  is  constant  in  pertussis  and  com¬ 
mon  in  enlarged  thymus.  In  enlarged  thymus,  crying  and  breath 
holding  spells,  with  congestion  or  cyanosis  of  the  face,  head  and 
upper  chest,  are  quite  common,  and  in  pertussis  a  protracted  spasm 
of  coughing  will  bring  about  this  condition.  The  whoop  of  pertussis 
is  inspiratory,  and  the  stridor  of  enlarged  thymus  is  more  often  in¬ 
spiratory  than  expiratory.  The  cough  in  pertussis  is  more  often 
more  or  less  stridulous  in  character,  suggesting  pressure  on  the 
trachea,  as  is  often  the  case  in  enlarged  thymus.  The  authors  sug¬ 
gest  that  the  beneficial  results  obtained  from  x-ray  treatment  in  per¬ 
tussis  are  due  to  the  effect  on  the  thymus,  and  they  advise  that  the 
thymus  be  x-rayed  at  le.ast  once  in  every  case  of  pertussis. — M.  B.  G. 

The  enlargcHl  thymus  gland.  Drea  (W.  F.),  Radiol.,  1924,  5,  1923. 

An  enlarged  thymus  may  be  present  and  produce  slight  symp¬ 
toms;  these  cases  are  often  overlooked  unless  the  roentgen  ray  is 
used.  The  author  suggests  that  anterior-posterior  enlargement  may 
be  present  with  little  lateral  extension.  In  these  the  usual  roentgen 
ray  film  would  show  no  thymic  shadow,  although  the  clinical  evi¬ 
dence  was  present.  The  presence  of  enlarged  paratracheal  glands 
may  cause  a  confusing  shadow.  However,  the  glands  frequently  are 
enlarged  on  one  side  only.  Radiation  with  roentgen  ray  or  gamma 
rays  is  beneficial  in  either  case.  The  effect  is  more  rapid  on  the 
thymus  than  on  enlarged  paratracheal  glands.  The  author,  unless 
the  severity  of  the  case  demands  more  intensive  treatment,  gives  4 
roentgen  ray  treatments  at  one  or  two-week  intervals,  using  5  milli- 
ampere,  8-inch  spark  gap,  10-inch  skin  target  distance,  3  mm.  Al. 
screen,  and  about  two  and  one-half  minutes  exposure.  The  milder 
treatment  is  used  in  the  belief  that  absorption  is  less  rapid,  and 
suppression  of  function  less  abrupt,  although  the  latter  is  unknown. 
Heavier  dose  may  be  safely  given,  and  both  front  and  back  of  the 
chest  exposed.  The  thyroid  should  be  protected  during  the  exposure. 
Films  are  taken  to  advantage,  as  they  record  the  process  of  involu¬ 
tion,  which  may  extend  over  a  considerable  period  after  the  last 
treatment  is  given. — Am.  J.  Dis.  Child.,  28,  371. 

Thymus  of  newborn  and  its  significance  to  the  obstetrician.  Peter-' 
son  (R.)  &  Miller  (N.  F.),  J.  Am.  M.  Ass.  (Chicago),  1924,  83, 
234-238. 

Observations  were  made  on  the  incidence  of  thymic  hyperplasia, 
and  its  significance,  in  120  infants  consecutively  born.  In  all,  96 
mothers  were  studied  with  respect  to  age,  glandular  dyscrasia,  mul¬ 
tiparity  and  antenatal  complications.  Of  the  96  mothers  studied.  28 
showed  antenatal  complications  of  sufficient  importance  to  be  con¬ 
sidered.  In  this  group  of  28,  9,  or  32%,  had  infants  with  abnormal 
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hypertrophy  of  the  thymus.  Four,  or  44%  of  this  number,  occurred 
in  infants  of  mothers  having  had  an  acute  disease  during  the  ante¬ 
natal  period.  Probably  the  most  noteworthy  information  obtained 
from  this  study  is  the  effect  of  syphilis  on  thymic  hypertrophy.  Thus, 
of  the  9  cases  of  syphilis  appearing  in  both  mother  and  child,  only 
2  of  the  infants  revealed  an  abnormally  large  thymus.  Hence  it 
can  scarcely  be  said,  from  this  evidence,  that  syphilis  materially  in¬ 
creases  the  tendency  to  thymic  hypertrophy.  The  incidence  of  thy¬ 
mic  hyperplasia  was  greater  in  those  cases  in  which  the  mother 
suffered  from  some  acute  respiratory  infection,  than  when  the  infec¬ 
tion  was  localized,  as  in  pyelitis  and  gingivitis.  There  was  marked 
increase  in  the  percentage  of  cases  of  thymic  hypertrophy  that 
were  encountered  in  infants,  with  the  increase  in  the  age  of  the 
mothers.  Only  34%  of  primaparas  had  infants  with  enlarged  thy¬ 
mus  glands,  while  66%  of  multiparas  had  infants  with  this  condition. 
Of  102  mothers  studied  for  evidence  of  glandular  disturbance,  not 
one  revealed  any  discernible  glandular  pathologic  condition  other 
than  simple  hypertrophy  of  the  thyroid.  Thirty-seven,  or  36%,  re¬ 
vealed  a  visible  and,  of  course,  palpable  thyroid.  None  showed  any 
positive  evidence  of  hyperthyroidism.  Eighteen  of  the  infants  from 
this  group  of  37  mothers,  or  48%,  showed  abnormally  large  thymus 
glands.  Of  the  120  infants  studied,  52,  or  43.3%,  showed  an  abnor¬ 
mal  enlargement  of  the  thymus.  Necropsy  reports  reveal  the  interest¬ 
ing  fact  that  status  lymphaticus  is  six  times  more  common  in  males 
than  in  females.  Satisfactory  explanation  of  this  seems  doubtful, 
other  than  to  classify  it  with  the  group  of  sex  predilection  diseases. 
The  general  impression  gained  from  a  study  of  the  infants  was  that 
there  existed  a  slight  difference  in  the  size  of  the  chest  in  those 
with  and  those  without  thymic  hyperplasia.  Thirteen  of  the  120 
infants  were  born  between  the  eighth  and  ninth  months,  and  one  be¬ 
tween  the  seventh  and  eighth  months.  Only  5  of  the  14  premature 
infants,  or  35%,  revealed  thymic  hyperplasia.  Forty-seven  of  the 
105  term  infants,  or  44%,  showed  the  same.  In  many  infants,  the 
enlarged  thymus  glands  run  an  entirely  symptomless  course.  Some 
infants  show  symptoms  later  in  infancy  or  in  childhood.  In  none  of 
the  120  cases  were  any  symptoms  attributable  to  the  thymus  noted 
after  the  second  day  of  life.  Not  one  of  the  52  infants  with  thymic 
hypertrophy  revealed  stridor,  attacks  of  suffocation  or  convulsions 
after  being  treated,  at  least  not  during  their  stay  in  the  clinic,  which 
was  approximately  6  weeks  for  the  illegitimate,  and  2  weeks  for  the 
legitimate  infants.  Twenty  of  the  infants  studied,  however,  showed 
some  symptoms  during  the  first  2  days.  Five  deaths  occurred  in  the 
interval  from  birth  to  the  seventeenth  day.  The  mortality  rate  was 
4.1%.  Three  babies  died  of  pneumonia,  one  from  acute  encephalitis, 
and  one  from  congenital  heart  disease  and  prematurity.  None  of 
the  deaths  was  attributed  directly  to  the  thymus.  A  comparison  of 
the  mortality  rate  in  the  foregoing  series  with  the  death  rate  in  a 
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similar  but  untreated  series  of  120  consecutive  infants  was  made. 
In  the  series  of  untreated  cases,  there  were  7  deaths,  or  a  mortality 
of  5.8%. — Courtesy  A.  M.  A. 

Studies  on  the  physiology  of  reproduction  in  birds.  XIX.  A  hitherto 
unknown  function  of  the  thymus.  Riddle  (O.),  Am.  J.  Physiol. 
(Balt.),  1924,  68,  557-580. 

There  is,  apparently,  in  the  thymus  a  substance  which  has  a 
specific  action  on  the  oviduct  of  birds,  indispensable  to  the  produc¬ 
tion  of  normal  egg-envelopes,  and  to  which  the  name  thymovidin 
is  given.  It  is  in  the  nature  of  a  true  hormone. — T.  C.  B. 

Effect  of  thyroxin  u|m>ii  the  blood  sugar  of  normal  and  thryoiderto- 
niiKed  sliwp.  '  Bodanski  (A.),  Am.  J.  Physiol.  (Balt.),  1924,  6», 
498-509. 

A  single  dose  of  thyro.xin  subcutaneously  raised  the  blood  sugar 
in  sheep  temporarily.  Larger  increases  were  observed  when  thy¬ 
roxin  was  administered  every  other  day.  In  thyroidectomized  sheep 
the  blood  sugar  was  raised  only  during  the  first  weeks  of  treatment 
,  when  the  diet  was  adeuiiate.  The  mean  “fasting”  biood  sugar  was 
raised  in  normal  sheep,  but  not  affected  in  cretins. — T.  C.  B. 

The  preliminary  thyroid  operatimis.  Bonn  (H.  K.),  Calif.  &  Western 
Med.  (San  Fran.),  1924,  ‘J**,  365-368. 

Bonn  believes  that  the  surgeon  is  justified  in  removing  too 
much  of  the  hypersecreting  thyroid  rather  than  not  enough,  since  if 
too  much  remains  failure  to  cure  results,  and  if  too  little,  the  re¬ 
mainder  will  hypertrophy  until  a  physiological  balance  is  reached 
Preliminary  ligations  are  necessary  in  those  patients  who  are  poor 
risks;  moreover,  the  resulting  reaction  is  an  index  to  the  possible 
margin  of  safety  for  a  subsequent  thyroidectomy.  If  one  polar  liga¬ 
tion  fails  to  put  the  patient  in  fit  condition  for  thyroidectomy,  an¬ 
other  ligation  of  the  superior  or  inferior  thyroid  artery  may  be 
added.  If  the  patient  is  unfit  for  ligation,  boiling  water  injections, 
as  advocated  by  Porter,  may  be  attempted.  The  technique  of  the 
various  preliminary  thyroid  operations  is  discussed. — I.  B. 

The  effect  of  thyroid  extract  and  of  thyroxin  upon  the  response  to 
adrenalin.  Dryerre  (H.),  Quart.  J.  Exper.  Physiol.  (Lond.),  1924, 
14,  222-224. 

Acute  experiments  on  cats  and  rabbits  give  no  evidence  that  the 
pressor  effect  of  adrenalin  is  increased  by  either  thyroid  extracts  or 
thyroxin. — T.  C.  B. 

Pathologic  changes  in  the  thyroid  body  in  wild  animals.  Fox  (H.), 
Rep.  of  the  Lab.  &  Mus.  of  Compar.  Pathol,  of  the  Zool.  Soc.  of 
Phila.,  1924,  p.  22. 
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Fox  calls  attention  to  the  fact  that  the  thyroid  body  of  carni¬ 
vores  is  relatively  greater  in  weight  than  in  other  orders;  it  shows 
at  autopsy  greater  variations  in  size  and  appearance,  and  is  known 
to  vary  more  in  seasonal  and  sexual  cycles  than  does  the  similar 
body  in  other  dietary  groups.  “It  is  noteworthy  that  the  beast  with 
the  largest  normal  thyroid,  showing  the  greatest  variability  in  size 
under  normal  conditions,  should  show  the  greatest  vulnerability.’’ 
Definite  clinical  pictures  of  thyroid  disease  for  wild  animals  cannot> 
be  given.  Photographs  and  photomicrographs  of  the  following  cases 
are  given: — adenomatoid  hyperplasia  of  the  thyroid,  and  adenocar¬ 
cinoma  sarcomatodes  of  the  thyroid  with  metastases  to  the  lung  and 
liver,  in  two  American  Gray  Wolves  (Canis  mexicanus);  nodular 
adenomatoid  hyperplasia  with  colloid  areas  in  an  Eskimo  dog  (Canis 
familiaris);  and  adenomatoid  hyperplasia  of  the  thyroid  with  marked 
venous  stasis  in  a  common  wolf  (Canis  lupus).  Ten  excellent  illus¬ 
trations  are  included. — J.  P.  S. 

A  case  of  juvenile  myxedema.  Firth  (D. ),  Proc.  Roy.  Soc.  Med. 

(Lond.),  1924,  17,  40  (Clin.  Sect.). 

The  patient  reported  is  a  female  aged  14  who  has  been  suffer¬ 
ing  since  the  age  of  6  with  signs  of  hypothyroidism,  while  present¬ 
ing  evidences  of  infantilism  of  the  Brissaud  type.  According  to  the 
author  the  administration  of  thyroid  extract  gave  rise  to  headache, 
diarrhea,  and  vomiting. — I.  B. 

Heart  failure  of  the  congestive  type  caused  by  hy|>erthyroidism. 

Hamilton  (B.  E.),  J.  Am.  M.  Ass.  (Chicago),  1924,  «:J,  40.5-407. 

From  study  of  actual  cases,  Hamilton  finds  that  hyperthy¬ 
roidism  tends  to  spare  the  hearts  of  6.5%  of  even  the  severely  toxic 
patients.  Even  when  these  patients  (the  65%)  are  driven  to  death 
by  the  disease,  they  do  not  show  truly  significant  heart  changes. 
But  a  fraction  which  is  increasingly  great  in  each  advancing  age 
decade  shows  definite  heart  changes  not  accounted  for  by  age  and 
coincident  disease  alone.  The  first  significant  heart  change  is  auricu¬ 
lar  fibrillation.  This  tends  to  appear  first  in  transient  attacks,  hours' 
or  days  in  duration.  If  hyperthyroidism  continues  unchecked,  the 
auricular  fibrillation  tends  to  become  established.  If  the  hyperthy-' 
roidism  is  relieved  during  the  stage  of  transient  attacks  of  auricular 
fibrillation,  the  attacks  permanently  cease  in  nearly  every  case. 
Fifty  patients  with  signs  of  true  congestive  heart  failure  due  to 
hyperthyroidism  were  seen  by  Hamilton  among  a  total  of  about  900 
patients  with  thyroid  disease  suffering  with  some  degree  of  toxicity, 
all  of  whom  were  treated  surgically.  The  histories  of  these  50 
cases,  with  a  very  few  exceptions,  show  a  predominance  of  symptoms 
referable  to  the  heart  from  early  in  the  course  of  their  disease.  The 
author  feels  that  the  universally  accepted  and  great  value  of  elevated 
basal  metabolism  readings  in  the  diagnosis  of  thyroid  toxicity  has 
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perhaps  led  to  too  great  clinical  trust  in  this  test  alone.  The  basal 
metabolism  tests  in  this  group  t-f  cases  with  congestive  heart  failure, 
taken  the  day  before  operation,  when  patients  had  reached  maxi¬ 
mum  improvement  under  rest  and  medical  treatment  directed  toward 
the  heart,  were  as  follows:  the  lowest,  plus  16;  the  highest,  plus 
125,  and  the  average  of  the  whole  group,  plus  61.8.  More  than  half 
the  cases  gave  readings  below  this  average.  The  test  actually  proves 
of  only  suggestive  value  in  this  situation.  The  typical  case  of  heart 
failure  caused  by  hyperthyroidism  would  then  be  a  woman  close  to 
50  years  of  age.  emaciated,  weighing,  in  spite  of  edema,  around  105 
pounds  (47.6  kg.).  She  would  be  deeply  pigmented,  have  no  en¬ 
largement  of  the  thyroid  gland,  and  no  clear  exophthalmos.  She 
would  be  noticeably  apathetic,  willing  to  lie  quietly  for  days  bol¬ 
stered  up  on  pillows,  saying  little,  responding  slowly  and  briefly  to 
questions.  She  would  have  a  markedly  enlarged  heart  without  dia¬ 
stolic  murmurs  or  other  evidence  of  rheumatic  or  syphilitic  infec¬ 
tion.  She  would  have  established  auricular  fibrillation.  In  spite 
of  rest  and  thorough  digitalization,  her  heart  rate  could  not  be  kept 
below  100.  She  would  give  a  history  of  a  surprisingly  long  dura¬ 
tion  of  complete  disability  associated  with  gross  signs  of  heart  fail¬ 
ure.  She  might  also  give  a  history  of  a  previous  attack  with  relief 
of  symptoms.  From  this  group  of  50  cases  it  appears  that  auricular 
fibrillation,  transient  or  established,  must  be  present.  Emaciation 
or  a  history  of  marked  loss  of  weight  must  be  present.  Pigmenta¬ 
tion  should  be  present.  Nearly  all  cases  are  in  women  over  35 
years  of  age.  Goiter  and  exophthalmos,  though  valuable  if  found, 
are  not  commonly  present  in  this  group  of  cases.  Persistent  eleva¬ 
tion  of  heart  rate  in  spite  of  rest  and  digitalization  is  a  valuable 
sign,  but  a  slow  heart  rate  does  not  exclude  hyperthyroidism.  Per¬ 
sistent  congestive  failure  in  spite  of  medical  treatment  directed  to 
the  heart  is  to  be  expected  in  these  cases.  The  response  to  treat¬ 
ment  in  this  group  serves  as  a  final  confirmation  of  the  diagnosis, 
and  is  unique  in  experience  with  persistent  congestive  heart  failure 
from  all  causes,  as  commonly  seen.  All  the  patients  were  given 
medical  treatment  directed  to  the  heart  condition;  namely,  the  most 
complete  rest  (and  this  includes,  where  needed,  continuous  special 
nursing,  isolation,  sedatives)  and  thorough  digitalization.  Though 
all  the  patients  improved,  at  any  rate  temporarily,  to  some  degree, 
only  11  of  them  lost  all  gross  signs  of  true  heart  failure.  Thirty- 
nine  patients  showed  persistent  demonstrable  enlargement  of  the 
liver  and  orthopnea;  most  of  them  also  had  engorgement  of  the 
neck  veins  and  rales  in  the  chest. — Courtesy  A.  M.  A. 

Correlation  between  thyroid  weight  and  bod.v  weight.  Hammett 
(F.  S.),  Am.  J.  Physiol.  (Balt.),  1924,  «9,  510-517. 

A  statistical  study,  on  rats  150  days  of  age.  Body  weight  is 
negatively  correlated  with  thyroid  weight  when  the  thyroids  above 
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the  mean  value  for  the  group  are  compared  with  their  respective 
body  weights.  Body  weight  is  positively  correlated  with  thyroid 
weight  when  the  thyroids  below  the  mean  value  for  the  group  are 
compared  with  their  respective  body  weights.  There  is  no  sex 
difference. — T.  C.  B. 

Radiation  therapy  of  the  thyroid  and  ductless  glands.  Holmes  (G. 
W.),  Boston  M.  &  S.  J.,  1924,  191,  10-12. 

This  is  a  brief  statement  with  case  reports.  “Radiation  ther¬ 
apy  is  justified  in  all  cases  of  enlarged  thymus  in  which  diagnosis 
is  definitely  established.  It  Is  also  a  valuable  adjunct  to  surgery 
in  the  treatment  of  hyperthyroidism.”  A  12-inch  target  skin  dis¬ 
tance  and  a  wave  length  of  0.28  E.  U.  are  used.  “The  amount 
given  at  each  exposure  should  not  exceed  two-thirds  of  an  erythema 
dose  and  should  not  be  repeated  within  three  weeks.”  Five  or  six 
treatments  are  usually  sufficient.  The  number  should  never  ex¬ 
ceed  seven. — J.  C.  D. 

On  the  treatment  of  exophthalmic  goiter.  Holmes  (G.  W.),  Means 
(J.  H.),  Porter  (C.  A.),  Richardson  (E.  P.),  &  Starr  (M.  P.), 
Boston  M.  &  S.  J.,  1924,  191,  295-298. 

As  the  result  of  10  years’  work  the  authors  conclude  that 
subtotal  thyroidectomy  is  the  only  cure.  The  use  of  iodine  in  the 
form  of  LugoTs  solution  is  recommended  as  a  pre-operative  meas¬ 
ure,  as  it  brings  the  patient’s  basal  metabolism  down  toward  nor¬ 
mal.  This  is  a  temporary  result,  however,  and  must  be  followed 
by  operation.  X-ray  has  the  same  effect  as  Lugol’s  solution  in  cer¬ 
tain  cases,  but  is  not  so  reliable.  Charts  showing  the  basal  metab¬ 
olism  curves  resulting  from  different  treatments  are  given. 

— J.  C.  D. 

Individual  treatment  of  goiter.  Kaspar  (F. ),  Wien.  klin.  Wchnschr., 
1924,  37,  713-717. 

Kaspar  had  excellent  results  in  treatment  of  parenchymatous 
goiters,  especially  in  children,  with  extremely  small  amounts  of 
potassium  iodid.  Doses  of  1  to  4  mg.  per  month,  divided  in  daily 
doses,  were  sufficient.  These  amounts  are  too  small  to  produce 
thyrotoxic  symptoms. — J.  Am.  M.  Ass.,  83,  653. 

H)i>othyroldism.  King  (J.  T.),  South.  M.  J.  (Birmingham),  1924, 
17,  662-667. 

An  analysis  of  200  consecutive  determinations  of  the  basal 
metabolism  at  the  Johns  Hopkins  Hospital  showed  36  instances 
of  basal  metabolism  less  than  minus  10%.  Most  of  these  patients 
are  believed  to  have  suffered  from  thyroid  insufficiency,  while  in 
a  few  the  cause  of  the  depressed  basal  metabolism  is  not  clear. 
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Determination  of  the  basal  metabolism  is  of  even  more  diagnostic 
aid  in  cases  of  hypofunction  of  the  thyroid  than  in  hyperthy¬ 
roidism,  particularly  because  of  the  contradictory  pulse  findings 
in  hypothyroidism  and  because  the  clinical  manifestations  in  gen¬ 
eral  are  not  so  clearly  defined  as  they  are  in  hyperthyroidism. 
Hypothyroidism  is  much  more  common  in  women  than  in  men, 
and  one-half  the  cases  in  this  series  occurred  between  the  ages  of 
40  and  60.  In  protracted  menopause  symptoms,  hypothyroidism 
should  be  suspected.  Cases  of  chronic  eczema  and  ichthyosis  com¬ 
plicated  by  hypothyroidism  are  included. 

It  is  believed  that  the  differentiation  of  cases  of  hypothy¬ 
roidism  into  “primary”  and  “secondary”  is  justified.  In  many  of 
the  “secondary”  cases,  however,  the  condition  responsible  for  de¬ 
pression  of  the  basal  metabolism  is  probably  not  thyroid  deficiency 
alone.  Treatment  by  mouth  with  thyroid  extract  or  thyroxin  or 
subcutaneously  with  thyroxin  should  be  begun  with  great  caution 
and  continued  gradually  over  months  until  the  basal  metabolism 
is  within  normal  limits.  If  untoward  symptoms  develop  the  dose 
should  be  temporarily  reduced.  Cases  of  non-absorption  of  thyroid 
extract  and  thyroxin  are  mentioned. — J.  C.  D. 

The  metabolism  pulse  ratio  in  exophthalmic  goiter  and  in  lukemia. 

Minot  (G.  R.)  &  Means  (J.  H.),  Arch.  Int,  Med.  (Chicago), 

1924,  33,  576-580. 

In  an  attempt  to  answer  the  question  as  to  the  cause  of  the 
rapid  pulse  in  hyperthyroidism  the  authors,  for  purposes  of  com¬ 
parison,  plotted  the  basal  metabolic  rate  (ordinates)  against  the 
basal  pulse  rate  (abscissae)  for  180  observations  in  exophthalmic 
goiter  and  110  observations  of  chronic  leukemia  (afebrile).  They 
found  a  high  degree  of  correlation  between  the  data  for  basal 
pulse  and  basal  metabolism  in  both  diseases,  the  correlation  co¬ 
efficient  of  the  curve  obtained  in  exophthalmic  goiter  being 
0.525x0.036,  and  in  leukemia  0.544x0.044,  and  the  ratios  in  the 
two  diseases  were  essentially  the  same.  They  therefore  conclude 
that  the  amount  of  pulse  elevation  for  a  given  metabolic  rate  ele¬ 
vation  is  essentially  the  same  in  hyperthyroidism  and  in  chronic 
leukemia.  From  this  it  is  inferred  that  in  both  diseases  the  tachy¬ 
cardia  is  chiefly  the  result  of  an  increased  metabolic  rate.  Cer¬ 
tain  symptoms  of  hyperthyroidism  which  are  believed  to  be  the 
direct  expression  of  an  increased  metabolic  rate  also  occur  In 
leukemia,  a  disease  likewise  invariably  characterized  by  increased 
heat  production. — H.  L. 

Endemic  goiter  and  cretinism.  Pfaundler  (M.),  Jahrb.  f.  Kinderh. 

(Berl.),  1924,  10.5,  223, 

There  is  a  parallel  between  the  content  of  radioactive  sub¬ 
stances  in  water  and  endemic  goiter.  The  known  facts  support 
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the  theory  that  such  substances  are  an  important  etiologic  factor, 
but  are  insufficient  either  to  prove  or  disprove  it.  There  is  a 
close  correlation  between  endemic  goiter  and  cretinism,  not  only 
In  the  same  person  but  between  mother  (goiter)  and  child  (cre¬ 
tinism).  In  addition  to  the  external  factors  there  are  internal 
factors.  There  is  the  true  hereditary  factor  in  which  goiter  and 
cretinism  act  as  simple  recessives,  and  also  the  inability  of  the 
mother  during  pregnancy  to  furnish  proper  protection  to  the  de¬ 
veloping  anlagen. — Am.  J.  Dis.  Child,  28,  372. 

Death  from  iodin  hyperthyroidism.  Roth  (O.),  Deutsches  Arch.  f. 
klin.  Med.  (Leipz.),  1924,  144,  177-188. 

Roth  reports  the  history  and  necropsy  findings  on  a  girl,  aged 
21,  who  had  received  9  gm.  potassium  iodid  within  4  weeks  in 
treatment  of  colloid  goiter.  The  patient  developed  symptoms  of 
toxic  goiter  within  14  days  after  the  beginning  of  the  treatment, 
and  died  two  and  one-half  months  later.  A  thymicolymphatic  state 
and  hypoplasia  of  the  heart  and  blood  vessels  acted  perhaps  as  a 
predisposing  cause. — J.  Am.  M.  Ass.,  83,  649. 

Kffe<-ts  of  thyroidectomy  on  the  cutaneous  system  in  the  sheep  and 
goat.  Simpson  (S.),  Quart.  J.  Exper.  Physiol,  (bond.),  1924, 
14,  185-197. 

Thyroidectomy  in  sheep  causes,  in  certain  cases,  a  falling  out 
of  the  wool,  and  in  all  cases  a  diminution  in  the  weight  of  the  fleece. 
In  sheep  and  goats  the  rate  of  horn  growth  is  retarded. — T.  C.  B. 

Growth  of  untreated  mongolian  idiots.  Talbot  (F.  B.),  Am.  J. 
Dis.  Child.  (Chicago),  1924,  28,  152-158. 

There  are  several  factors  of  growth  in  common  between  the 
cretin  and  the  mongolian  idiot.  The  arms,  legs  and  feet  in  both 
conditions  tend  to  be  shorter  than  normal,  more  so  in  the  former 
than  in  the  latter.  The  greatest  differences  in  their  physical  meas¬ 
urements  is  noted  in  the  circumference;  that  of  the  mongolian 
idiot  is  less  than  normal  while  that  of  the  cretin  falls  within  nor¬ 
mal  limits.  The  author  has  prepared  charts  which  show  the  ex¬ 
pected  physical  development  of  untreated  mongolian  idiots  and 
which  may  be  used  for  comparison  in  measuring  the  effect  of  treat¬ 
ment  on  the  physical  development. — M.  B.  G. 

The  electrocardiogram  in  cretinism  and  in  mongolian  idiocy. 
Thacher  (C.),  Am.  J.  Dis.  Child.  (Chicago),  1924,  28,  25-28. 

From  a  study  of  8  cretins  and  12  mongolian  idiots,  it  appears 
that  in  pure  cretinism  as  in  myxedema  in  adults  the  T-wave  in 
the  electrocardiogram  is  lowered,  flattened  or  even  inverted,  and 
can  be  brought  up  to  normal  by  the  administration  of  thyroid.  In 
mongolian  idiocy  there  is  no  characteristic  change  in  the  electro¬ 
cardiogram. — M.  B.  G. 
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lodin  treatment  of  hyperthyroidism.  Wahlberg  (J.),  Finska  lak.- 
sallsk.  Handl.  (Helsingfors),  1924,  «6,  385-398. 

Wahlberg’s  treatment  differs  from  tbe  usual  tecbnic  in  that 
be  uses  only  minute  doses,  never  more  than  0.04  gm.  of  potassium 
iodid.  He  gavq  at  most  15  drops  a  day  of  a  1:20  solution,  and  all 
bis  9  patients  thus  treated  materially  improved  and  5  can  be  re¬ 
garded  as  cured.  In  tbe  others,  tbe  improvement  was  transient, 
and  in  some  tbe  condition  was  graver  at  tbe  close  of  treatment 
than  before.  He  ascribes  tbis  to  cumuiative  action  from  too  long 
continuance  of  tbe  optimal  dose. — J.  Am.  M.  Ass.,  83,  654. 

The  structure  of  tlie  thyroid  gland  in  man.  Williamson  (G.  S.) 
&  Pearse  (I.  H.),  J.  Path.  &  Bacteriol.  (Edinb.),  1923,  26, 
459-469. 

This  exceptionally  well  illustrated  article  sets  forth  a  view  of 
the  structure  of  the  human  thyroid  that  is  radically  different  from 
that  usually  described  in  textbooks.  The  authors  are  convinced 
that  the  vesicle  of  the  literature  forms  no  part  of  the  functional 
unit  of  the  thyroid.  Concisely  stated,  the  authors’  view  is  that 
“the  functional  gland-unit  of  the  thyroid  organ  is  essentially  a 
lymphatic  sinusoid  in  which  float  columns  of  epithelium  enmeshed 
in  a  highly  specialized  plexus  of  blood  capillaries.”  The  secretion 
of  the  thyroid  organ  is  produced  and  stored  in  a  specific  fashion; 
it  is  not  the  same  as  colloid.  The  authors  set  forth  the  sequence 
of  the  process  of  secretion  in  the  thyroid  as  follows:  “(1)  the 
opening  up  of  the  potential  space  of  the  lymphatic  sinusoid  by 
fluid  matter;  (2)  a  change  in  the  endothelial  cells  lining  the  sinu¬ 
soid  associated  with  which  lymphocytes  appear  in  the  intralobular 
lymph  channels,  and  frequently  also  in  the  sinusoidal  spaces;  (3) 
swelling  of  the  epithelium,  migration  of  the  nuclei  to  the  extreme 
periphery  and  the  appearance  of  two  orders  of  granules;  (4) 
vacuolation  of  the  protoplasm  and  partial  solution  of  the  granular 
matter  in  the  fluid  of  the  vacuoles;  (5)  lacunation  of  the  epi¬ 
thelium  by  the  accumulation  of  the  contents  of  the  vacuoles  in 
the  central  core  of  the  column  of  epithelium;  (6)  the  tubules  in 
the  protoplasm  of  the  epithelium  appear  to  swell  and  conduct 
granular  fluid,  the  radial  branches  become  turgid.”  The  authors 
believe  that  colloid  matter  is  stored  in  another  manner;  and  that 
it  is  possibly  a  vehicle  for  the  carriage  of  some  metabolite. 

— J.  P.  S. 

The  effects  of  thyroid  and  some  other  endocrine  products  on  para- 
mecium.  Woodruff  (L.  L.)  &  Swingle  (W,  W. ),  Am.  J.  Physiol. 
(Balt.),  1924,  69,  21-34. 

Using  thyroxin  to  eliminate  the  food  factor  in  thyroid  feeding, 
it  is  found  that  there  is  no  acceleration  of  cell  division  in  para- 
mecium,  and  if  tbe  concentration  of  thyroxin  is  high  there  is  a 
depression  of  cell  division. — T.  C.  B. 
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